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HAZIR TOZ SALEP i.(;ECE(‘}.i FORMﬁLAS){ONpNDA FARKLI GAM VE
NISASTA ETKILESIMLERININ REOLOJIK YONDEN INCELENMESI
Menekse BULUT
Erciyes Universitesi, Fen Bilimleri Enstitiisii
Yiiksek Lisans Tezi, Agustos 2012
Damisman: Dog¢. Dr. Mahmut DOGAN

OZET

Bu tez ¢alismasinda, model hazir toz salep icecegi formiilasyonunda farkli gam ve
nisastalarin farkli kombinasyonlar1 kullanilarak recete optimizasyonu yapilmistir.
Bunun icin su ve siit ortaminda hazirlanan hazir salep icecegi orneklerinde bes farkli
gamin (guar gam (GG), karboksimetilseliiloz (CMC), karragenan, ksantan ve aljinat) ve
dort farkli nisastanin (musir nisastas1 (MS, MST), modifiye misir nisastasi (MMS,
MMST), patates nisastasi (PS, PST) modifiye patates nisastasi (MPS, MPST)), bunlarin
farkli kombinasyonlarinin etkileri aragtirilmis ve en iyi sinerjilerin belirlenebilmesi i¢in
karisim dizayni modeli (mixture design) kullanilmustir.

Karigim dizayn1 yontemlerinden olan simpleks merkezli tasarim dizaynindan (simplex
centroid design) faydalanilarak orneklerin fizikokimyasal (pH, briks) ve reolojik
parametreleri (kivam katsayis1 (K), akis davramis indeksi (r), goriiniir viskozite (ms0))
tahmin edilmis ve iligskiler belirlenmistir.

Orneklerin reolojik 6zelliklerinin tanimlanmasinda Uslii Yasa (Power Law) modeli
kullanilmistir. Elde edilen reolojik veriler, tiim 6rnekler i¢in artan kesme hizina bagl
olarak goriiniir viskozitenin azaldigini ortaya koymustur.

Calismamizda optimum gam kombinasyonlari, MS ortaminda %50 GG + %50 ksantan
gam sinerjisinde gozlenmis ve K degeri 1.773 Pa.s" olarak bulunmusken; MST
ortaminda %20 GG + %20 CMC + %20 karragenan + %20 ksantan + %?20 aljinat gam
sinerjisinde ve K degeri 10.04 Pa.s" olarak bulunmustur. MMS ortaminda %33.33 GG
+ %33.33 karragenan + %33.33 ksantan gam sinerjisinde ve K degeri 2.636 Pa.s"
bulunmusken; MMST ortaminda %20 GG + %20 CMC + %20 karragenan + %20
ksantan + %20 aljinat sinerjisinde gozlenmis ve K degeri 9.334 Pa.s" olarak tespit
edilmistir. PS ortaminda %33.33 GG+ %33.33 CMC + %33.33 ksantan gam

sinerjisinde gozlenmis ve K degeri 2.786 Pa.s" olarak bulunmusken; PST ortaminda ise
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%33.33 GG + %33.33 karragenan + %33.33 ksantan sinerjisinde ve K degeri 10.039
Pa.s" olarak bulunmugtur. MPS ortaminda % 33.33 CMC + %33.33 karragenan +
%33.33 ksantan sinerjisinde saptanmis ve K degeri 1.747 Pa.s" olarak bulunmusken;
MPST ortaminda %25 GG + %25 karragenan + %25 ksantan + %25 aljinat
sinerjisinde gozlenmis ve K degeri 15.136 Pa.s" olarak tespit edilmistir.

Sonu¢ olarak tezimizde hazir toz salep recete modelinde en yiiksek kivam GG,
karragenan, ksantan ve aljinat gamlar1 ve siit ortaminda hazirlanan modifiye patates
nisastasinin kombinasyonlar1  olarak saptanmistir. Bu veriler g6z Oniine alinarak
sektorel baglamda en ekonomik ve en iyi kivamda hazir toz salep regetesi uygulanabilir.

Anahtar Kelimeler: Reoloji, salep, karisim dizayni, gam, nisasta
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RHEOLOGICAL INVESTIGATION OF DIFFERENT GUM AND STARCH
POWDER INTERACTIONS IN INSTANT SALEP DRINK FORMULATIONS
Menekse BULUT
Erciyes University, Graduate School of Natural and Applied Sciences
M. Sc. Thesis, August 2012
Supervisor: Assoc. Doc. Dr. Mahmut DOGAN

ABSTRACT

In this thesis, instant salep powder recipe were optimized by means of the model-ready
to drink salep powder formulation using with different combinations of different
starches and gums.

Salep drink samples was prepared in water and milk. After the preparation of samples,
effects of five different gums (guar gum (GG), carboxymethylcellulose (CMC),
carrageenan, xanthan and alginate), and four different starches (corn starch (MS, MST),
modified corn starch (MMS , MMST), potato starch (PS, PST), modified potato starch
(MPS, MPST)), some combination of these were investigated. Mixture designe was
used for determine the best synergies model. Physicochemical (pH, solid content) and
rheological parameters (consistency coefficient (K), flow behavior index (n), apparent
viscosity (n50)) were estimated and determined their relationships with using simplex
centroid design which is one of mixture design methods. Power Law model was used
for defining rheological properties of the samples. Rheological datas showed that visible
viscosity was decreased depending on increasing cutting speed for all samples.

In our study, the optimum gum combinations were obtained from synergy of %50 GG
+ %50 xanthan gum in MS and K value was determined as 1.773 Pa.s". K value of %20
GG + %20 CMC + %20 carrageenan + %20 xanthan + %20 alginate gum synergy in
MST was found to be 10.04 Pa.s". K values for %33.33 GG + %33.33 carrageenan +
%33.33 xanthan synergy in MMS, %20 GG + %20 CMC + %20 carrageenan + %20
xanthan + %?20 alginate synergy in MMST, %33.33 GG+ %33.33 CMC + %33.33
xanthan synergy in PS, %33.33 GG + %33.33 carrageenan + %33.33 xanthan synergy
in PST, % 33.33 CMC + %33.33 carrageenan + %33.33 xanthan synergy in MPS, %25
GG + %25 carrageenan + %25 xanthan + %?25 alginate synergy in MPST were found
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to be 2.636 Pa.s", 9.334 Pa.s", 2.786 Pa.s", 10.039 Pa.s", 1.747 Pa.s", 15.136 Pa.s"
respectively.

As a result, the highest viscosity was obtained from GG, carrageenan, xanthan, alginate
in milk and modified potato starch combinations for recipe of ready to drink salep
powder.

In these data context, the most economical and best recipe for salep powder be applied.

Keywords: Rheology, salep, mixture design, gum, starch
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GIRIS

Salep iilkemizde kis aylarinda sevilerek tiiketilen geleneksel olarak hazirlanan sicak bir
icecektir. Soguk alginligina kars1 direng saglayan, ozellikle siitle hazirlandigi zaman
besin degeri artan bir gida maddesidir. Halk arasinda salebin, bebek ve ¢cocuklarda yaz
ishallerini, yetiskinlerde ise kronik ishali onledigi, soguk alginligina ve oksiiriige karsi
iyi geldigi bilinmektedir. Son yillarda yapilan arastirmalarda dogal salep tozunun
iceriginde bulunan glikomannoz bilesiginin kotii kolesterol ve kandaki trigliserid
diizeylerinde azalma olusturdugu ortaya koyulmustur. Farkli tiirleri bulunan
orkidelerden salep elde edilebilen tiirler, Kuzey Anadolu (Kastamonu), Giiney Anadolu
(Mugla, Antalya, Silifke), Giineydogu Anadolu (Kahramanmaras, Adiyaman, Malatya)
ve Dogu Anadolu (Van, Mus, Bitlis) gibi iilkemizin bircok bolgesinde dogal olarak
yetismektedir. Icecek olarak kullanilan salep; orkide yumrularinin 6giitiilmesiyle elde
edilir ve aymi isimle toz salep olarak isimlendirilir. Salep icecek haline getirilirken,
damak zevkine gore degismekle birlikte siit veya su ilavesiyle kisik ateste kivamli bir
yap1 kazanana dek karistirilarak pisirilmekte, tarcin ve seker ilave edilerek i¢ime hazir
salep elde edilmektedir [1,2]. Son yillara kadar evlerde yapilan salep icecegi; zamanla
tilkketime bagli olarak sektoriin ilgisini ¢ekmis ve bu konuda c¢esitli ¢alismalar
yapilmistir. Giiniimiizde hem pisirilerek hem hazir olarak toz formunda tiiketilebildigi
gibi, s1v1 halde UHT teknolojisiyle iiretilmis salep icecekleri de mevcuttur. Genel olarak
salep iceceginin bilesiminde seker, siittozu, salep, gamlar, nisastalar, aroma ve istege
bagl olarak tar¢in kullanilmaktadir. Uriin kalitesine bagh olarak kullanilan siit tozunun
yag icerigi, aromalarin tip ve miktarlari, kivam artiricilarin ¢esidi ve konsantrasyonu,
iriin isleme Ozelliklerini degistirebilmektedir. Dolayisiyla bu 6zellikler son iiriiniin

fiziksel, kimyasal ve reolojik 6zelliklerini etkileyebilmektedir [2].

Giinlimiizde yogun talebe paralel olarak Salep iceceginde en o©nemli algilanan

ozelliklerinden birisi kivamdir. Ayrica tiiketicinin istedigi standart kalitede liriin elde



etmek zorunlu hale gelmistir. Bu yiizden iriin formiilasyonlarinda optimizasyon
caligmalar1 6nem arz etmektedir. Buna parelel olarak iiriinde kivam 6zelliklerini en iyi
sekilde olusturacak caligmalara ihtiya¢ vardir. Kullanilan gamim ve nisastanimn tipi ve
oranimin  son iriiniin reolojik ©zeliklerine etkisi cok biiyiiktiir. Ozellikle ortaya
cikarilacak olan sinerjik etkiler iiriiniin reolojik 6zelligini ve iriin regete maliyetlerini
etkileyebilmektedir. Gidalarin islenmesi ve kalite kontroliiniin saglanmasmda {iriiniin
reolojik oOzellikleri hakkinda bilgi sahibi olunmasi gerekmektedir. Reoloji bilimi;
gidanin viskozitesi, yapisi, esnekligi hakkinda bilgi sahibi olmamizi saglar. Uriine
istenilen reolojik ozellikleri saglayan gamlar, nisastalar ve recetede kullanim miktarlari,
su veya siit ortaminda hazirlanmasi gibi etkenler iiriiniin reolojik ozelliklerini biiyiik

Olciide etkileyebilmektedir [3].

Literatiire bakildiginda saleple ilgili ¢alismalara rastlanmistir [4,5,2,6-8]. Ancak bu
caligmalar ¢ok sinirli kalmakta ve hazir salep formiilasyonuyla ilgili optimizasyon ve
gam yada nisasta etkilesimlerini birlikte inceleyen sinerji = ¢alismalarina

rastlanamamustir.

Miihendislik caligmalarinda ¢ok sayida faktoriin bir tepki {izerinde olusturacagi ve
muhtemel etkilerin diizeyinin arastirilmast 6nemlidir. Bu amacla gelistirilen bazi
matematiksel modelleme calismalar1 muhtemel olusacak etkilesimleri ve sinerjik
olaylar1 tespit etmede kolaylik saglayabilmektedir. Bu nedenle gercege daha cok
yaklasmak icin herhangi bir veri sonucunda etkileri birlikte incelemek gerekmektedir.
Ancak; zaman darlifi, maliyet, sonuclarin hassasiyeti gibi nedenlerden dolay1 cesitli
modelleme teknikleri ile mevcut kombinasyonlarin sayilar1 azaltilarak tahminleme
islemleri yapilmaktadir [9]. Klasik dizaynlar yeterli olmadigi i¢in karisim dizayni
kullanilmaktadir. En temel karigim dizaymi basit merkezli tasarimdir. Bu model
iceriklerin etkilesimlerinin 6nemini vurgular. Karisim deneysel tasarimlari (mixture
design) olarak bilinen modelleme ve optimizasyon teknikleri, bir veya daha fazla sayida
farkli oranlarda iceriklere doniik iriinlerin optimizasyonu i¢in kullanilan, proseslerin
gelistirilmesi ve optimizasyonu i¢in dnemli matematiksel ve istatistiksel tekniklerin bir
arada kullanildigr yontemlerdir [10-12]. Bu dizayn; karisim faktorii ve arasindaki
iligkinin matematiksel tahminini temsil eder [12] ve gidadaki igeriklerin etkilerini

gozlemlemek i¢in tercih edilebilir, ayrica igeriklerin etkilesimlerini belirlemek i¢in ¢ok



onemli sayilabilir. Karisim deneysel tasarim modeli regresyon analizi vasitasiyla

olusturulmaktadir [4].

Calismamizin amaci; hazir salep icecegi formiilasyonunda kullanilan gamlar ve
nisastalarin reolojik analizleri yapilarak, sinerjik Ozelliklerini ve etkilesimler arasi
iliskileri arastirmaktir. Hazir salep icecekleri su veya siit ortaminda hazirlanarak
gamlarin ve nisastalarin etkilesimlerini gozlemek ve optimum sinerjileri ortaya
cikarmak calismanin temel hedefleri arasindadir. Uriine istenilen reolojik ozellikleri
saglayan gamlar, nisastalar ve bunlarin recetede kullanim miktarlari, su veya siit
ortaminda hazirlanan hazir salepte kullanilmasiin iiriiniin reolojik 6zelliklerini nasil
etkileyecegi karigim deneysel tasarim modelleme ve optimizasyon teknigi kullanilarak
ortaya konulmustur. Arastirmamizda; guar gam, ksantan gam, karboksimetil seliiloz,
karragenan, aljinat kombinasyonlar1 ile hazirlanan salep iirlinlerinin, misir nisastasi,
modifiye misir nigastasi, patates nisastasi, modifiye patates nisastasi kullanilarak, su
veya siit ortaminda optimum iiriin regetesi olusturulmaya calisilmistir. Karisim dizayn
metodunun kullanilmasi ile faktorlerin salep orneklerinin kivam indeksi (K), akis
davranis indeksi (n), goriiniir viskozite (nso ), pH, briks ©zellikleri tizerine olan etkileri
regresyon esitlikleri ile ortaya konulmustur. Bununla birlikte elde edilen regresyon
katsayilar1 ile belirlenen faktorlerin tekli ve coklu etkilesim etkilerinin, degiskenler
izerinde hangi derece Onemli bir etki meydana getirdigi istatistiksel olarak tespit

edilmistir.



1. BOLUM

GENEL BILGILER

1.1.Salep Bitkisi Ve Genel Ozellikleri

Cayirotu, camgicegi, giic otu, orchis, tuber salep, ophyris, serapias, platanthera,
dactylorhiza salep tozunun diger adlaridir [13]. Bitki cicek haldeyken toprak altindaki
yumrular1 toplanmaktadir. Salep yapiminda sadece yan yumru kullanilmakta; ana
yumru alimmamaktadir. Yumrular yuvarlak veya dalli olarak 0.7-3.6 cm ¢apinda veya
0.3-1.2 cm eninde, 0.2 g ile 1.6 g arasinda degisen agirhikta, yar1 seffaf, kirli sari,
puriizlii, sert, kokusuz ve lezzetsizdir. Toplanan yumrular suyla yikanarak
temizlenmekte, ipe dizilmekte, siit, su veya ayran icinde kaynatilarak enzimatik aktivite
durdurulmakta, en sonunda a¢ik havada kurutma islemine tabi tutulmaktadir. Kurutulan
yumrular doviilerek toz haline getirilmekte boylece c¢esitli amaclar i¢in kullanilmak
izere salep tozu elde edilmektedir [14,15]. Tiirkiye’de bulunan 9 cinse ait 30 orkide
tiirtinden salep elde edilmektedir [16] ve yilda yaklasik 45 ton salep iiretilmektedir

[17]. Tiirkiye'de salep elde edilen orkide cins ve tiirleri Tablo 1.1. 'de gosterilmektedir.

Tablo 1.1. Tiirkiye’de salep elde edilen orkide cins ve tiirleri [18]

Cins Tiirler

Aceras A.anthropophorum

Anacampthis A.pyramidalis

Barlia B.robertiana

Dactylorhiza D.iberica,D.osmanica

Himantoglossum H.afina

Neotinea N.maculata

Ophrys O.bombyliflora ,O.ferrumequinum, O.fusca

Orchis O.anatolica,O.coriophora,O.italica, O.simia
,O.tridentata

Serapias S.vomeracea




1.2.Salep icecegi Hakkinda Genel Bilgi

Salep iilkemizde tiiketici istegine gore degisen siit veya su ile hazirlanan ve sicak olarak
servis edilen geleneksel bir igecektir. Hazirlanmasinda genellikle Orchis, Anacamptis,
Ophyrs, Serapias, Himantoglossum, Barlia gibi ovoid yumrulu olanlarla Dactylorhiza
gibi parcali yumruya sahip orkidelerin degisik tiirlerinin kurutulmus yumrularinin
ogiitiilmesi ile elde edilen toz salep kullamilmaktadir. Salep icecegi; salep tozu ve
sekerin su veya siit ilave edilmesiyle elde edilir ve istege bagh olarak iizerine tarcin
eklenerek sicak olarak tiiketime sunulur. Son zamanlara kadar evlerde ve kiigiik
pastanelerde tercih edilen salep tiiketiminin artmasiyla birlikte iireticilerin dikkatini

cekmis ve hazir salep tozlar1 iiretimine yogunluk verilmistir [1].
1.3. Salebin Saghk Acisindan Faydalan

Salep besleyici 0zelligi ve onemli Ol¢iide kivamu artirici oldugundan dolayr yillardir
yaygin olarak ilag, gida sanayinde ve bilhassa icecek ve dondurma sektoriinde
kullanilmaktadir [19,20]. Dondurma sektoriinde daha yaygin kullanilmasinin sebebi,
iiriine lezzet ve aroma vermesinin yaninda viskozite agisindan daha kaliteli iiriin elde
edilebilmesidir [21]. Salep icecegi glucomannan nedeniyle stabilize edici ve kivam
verici Ozelliktedir [5]. Glucomannanlar nétr, suda ¢oziinebilen liflerdir ve salebin pek
cok saghga faydah etkisi literatiirde ifade edilmektedir [5,22]. Icerdigi yiiksek orandaki
glucomannan, diger ¢coziinebilir lifler gibi bagirsakta safra asitlerine baglanarak bunlarin
disk1 yoluyla viicuttan atilmalarin1 saglar [22,23]. Bu etkiyle kandaki kolesterol
miktarinin ve diger kan lipitlerinin diismesine katkida bulunur. Giinde birka¢ gram
glucomannan alimi oldugu zaman kotii kolestroliin diistiigii ve iyi kolestrolii ylikselttigi
klinik c¢alismalarla aciklanmistir [23-25]. Glucomannanin kronik hastaliklar1

iyilestirdigi bilinen faydalarindandir [26].
1.4.Cesitli Salep Formiilasyonlar

Evlerde ve kiigiik isletmelerde salep basit formullerle hazirlanabilirken; endiistriyel
anlamda cesitli formiilasyonlar kullanilmaktadir. Genel olarak {iiriin bilesiminde seker,
slittozu, salep, kivam artirict ve salep aromast bulunmaktadir [27]. Tablo 1.2. 'de

piyasada mevcut olan bazi toz ve sivi salep igerik bilgileri gosterilmistir.



Tablo1.2. Piyasada mevcut olan bazi toz ve siv1 salep igeceklerine ait igerik bilgileri

[28]

Salep icecegi

Bilesim

A marka UHT siv salep igecegi

Pastorize inek siiti (%3 yagh), seker,
modifiye nisasta, salep, dogala 6zdes salep

aromasi, kivam arttiricilar (E 407, E 412)

B1 marka pisirilerek hazirlanan toz salep

icecegi

Seker, siit tozu, misir nisastasi, salep,
kivam arttirict (E 412), dogala o6zdes

aromalar (tar¢in, salep)

B2 marka pisirilerek hazirlanan toz salep

icecegi

Salep, seker

C1 marka “instant” (hazir) toz salep

icecegi

Salep, seker

C2 marka “instant” (hazir) toz salep

icecegi

Seker, siit tozu, patates nisastasi, kivam

arttirict (E  412), salep, dogal tarcin

aromasi, dogala 6zdes aromalar (kaymak,

siit, badem, vanilya)

C3 marka “instant” (hazir) toz salep

icecegi

Seker, siit tozu, modifiye nisasta, kivam

arttirict (E  412), salep, dogal tarcin

aromasi, dogala 6zdes aromalar (kaymak,

siit, badem, vanilya)

C4 marka “instant” (hazir) toz salep

icecegi

Seker, siit tozu, misir nisastasi, kivam
arttiricilar (E 412, E 415), dogala 6zdes

aromalar (salep, tarcin, krema, vanilya)

1.4.1.Salep Formiilasyonunda Kullanilan Gamlar ve Nisastalar

Ozellikle yap1 gelistirici yetenekleriyle dikkat ceken hidrokolloidler, gida endiistrisinde

farkli islevleri gerceklestirmek amaciyla kullanilan fonksiyonel bilesiklerdir.
Birlestirme, baglama, kivam artirma, jel olusturma, emiilsiyon stabilitesi saglama,
kristallesmeyi, faz ayrilmasini ve sineresisi engelleme, kaplama, film olusturma ve yap1
diizeltme gamlarin kullanildiklar1 {iriinlerde sergiledikleri baslica islevler olarak

siralanmaktadir. Gidalarin tiretiminde aljinat, arabik gam, karragenan, guar gam, pektin,



hemiseliilloz, ksantan gam, kec¢iboynuzu gami, karboksimetil seliilloz ve nisastalarin
kullanim alan1 genistir. Belirtilen bu bilesikler gida endiistrisinde; dondurmalarda, firin
iriinlerinde, siit iirlinlerinde, pastacilik iirlinlerinde, meyveli ve alkolsiiz iceceklerde,
dondurulmus gidalarda ve diyet gidalar gibi genis bir iiriin yelpazesinde farkli islevler

icin kullanilmaktadir [29].

1.4.1.1.Karboksimetilseliiloz

Genellikle CMC olarak isimlendirilen karboksimetil seliiloz gida endiistrisinde yaygin
bir sekilde kullanilmaktadir [30,31]. CMC formiilasyonlarda genellikle %0.1-0.5
oranlarinda kullanilmakta ve su baglama, nem tutma, stabilizasyon, yap1 ve goriiniis

diizeltme gibi bir ¢ok etkiler saglamaktadir [32].

1.4.1.2.Ksantan Gam

Mikrobiyal kaynakli hiicre dis1 salgi olan ksantan gam, lahana ve benzeri bitkilerden
izole edilen, ksantamonaskampestris organizmasinin, karbonhidrat iceren ortamda
kiiltire alinarak, aerobik fermantasyonla iirettigi heteropolisakkarittir. Bakterinin
kiiltire alindig1 ortamda, mineral tuzlarmin yani sira, karbon kaynagi olarak %1- 5
oraninda D-glikoz, azot kaynagi olarak hidrolize kazein veya soya proteini
kullanilmakta ve fermantasyon 28°C’de 96 saat inkiibasyon sonunda
tamamlanmaktadir. Fermantasyon sonunda elde edilen likére %?2’lik KCI i¢inde, %50’
lik metanol veya izopropanol kullanilarak ¢oktiirme islemi uygulanmakta, elde edilen

cokelti iyice yikandiktan sonra kurutulup, ogiitiilmektedir [33,34].

Ksantan gam gida sanayinde ozellikle iiriinlerde kullanilan aromay1 6n plana ¢ikartmasi
ve en diisiik kullanim oraninda dahi saglayabildigi yiiksek kivam bakimindan tercih
sebebidir. Geleneksel iirtinlerimizden olan salep ve benzer tarzda iiretilen toz icecek
karigimlari, firmn driinleri, konserve gidalar, sakiz, hazir ¢orbalar ve yogurt, dondurma
gibi pek cok iirtinde kullanilmaktadir. Pseuodoplastiklik 6zelligi, 6zellikle pompalama
ve karistirma islemlerinde kolaylik saglar. Ksantan ¢ozeltilerinin akigla incelme
ozellikleri, molekiiliin ana zinciriyle yan zincirler arasindaki etkilesimin, akis esnasinda

zayiflamasindan kaynaklanmaktadir [29].



1.4.1.3. Karragenan

Karragenan, ilk olarak 1844 yilinda Irlanda yosunu olarak da bilinen Chondruscrispus
isimli kirmizi deniz yosunundan ekstrakte edilmistir [35]. Karragenan pH 7’nin
izerinde tamamen stabil oldugu; fakat pH 7’nin altinda stabilitesinin diistiigii, ozellikle
1sinin artmasiyla birlikte bu diisiisiin arttig1 bildirilmistir [36, 37]. Karragenanin protein
ile bu reaksiyonundan dolayi, temeli su ve siit olan besinlerde karragenan

uygulamasinin miimkiin olacagi belirtilmistir [29, 37].

1.4.1.4.Guar Gam

Guar gam; Hindistan, Pakistan ve sinirli olarak Amerika’ nin Texas ve Arkansas
eyaletlerinde yetisen Cyamopsistetragonalobus ve Cyamopsispsoraloides isimli iki
guar bitkisinin tohumlarindan ekstrakte edilmektedir. Uretim prosesinde ilk olarak
cekirdekler 1slatilarak cekirdek kabugunun ayrilmasi saglanir. Daha sonra c¢ok
basamakli eleme islemlerinden gecen cekirdekler kurutularak ogiitiiliir. Ogiitiilen
cekirdekler gida ve endiistriyel saflikta olmak iizere iki tipte satisa sunulur. Iyi derecede
rafine edilmis guar gam gida sanayinde, daha diisiik kalitedeki iiriinler ise tekstil kagit
petrol ve madencilik gibi diger endiistrilerde kullanim alanlarina sahiptir [29,38,39].
Guar gam, gida endiistrisinde baslica siit, firincilik iiriinleri ve soslarin iiretiminde
kullanilmaktadir. Kullanim amaglarinin basinda; su baglama, buz kristallerinin
biiylimesini yavaglatma ve erimeyi geciktirme olan guar gam; eritme peynirlerinde

sineresisi minimize etmektedir [31].

1.4.1.5.Aljinat

Kahverengi deniz yosunlarindan alkali ile muamele edilerek izole edilen aljinatlar, gida
endiistrisinde ve endiistriyel uygulamalarda ¢ok amacli olarak kullanilan
hidrokolloidlerdendir. ~ Ticari  kullamm  i¢cin  {iretilen  bashca  aljinatlar
Macrocystispyrifera, Laminariadigitata ve Ascorphyllumnodosum tiirlerinden ekstrakte
edilmektedir [40]. Dondurma, serbet ve peynirlerde stabilizator, siitlii puding ve jel
halindeki sulu tathlarda jellestirici, meyveli icecek ve diger mesrubatlarda siispansiyon
olusturucu ve koyulastirici, birada kopiik stabilizatorii, mayonezde emiilgatdr olarak

kullanilmaktadir [41].



1.4.1.6.Nisastalar

Giinlimiizde nisasta, bir¢cok gidanin bilesiminde yer almakta ve gidalara Onemli
fonksiyonel ozellikler kazandirmaktadir. Bilesimine katildig1 gida maddesinin tekstiirel
ozellikleri iizerine onemli derecedeki katkisindan dolay1 nisasta; kalinlastirici, kolloidal
stabilizor, jellestirme ajani, hacim artirici, su tutucu ve yapistirict olarak endiistriyel

uygulamalarda kullanilmaktadir [42].

1.4.1.6.1. Masir Nisastasi

Misir bitkisinden elde edilen nisasta; cok fonksiyonlu bir karbonhidrat olup, 6zel
istekler icin fiziksel, kimyasal veya enzimatik yollarla modifiye edilebilmektedir. Ham
ve islenmis nigasta ile nisastanin kuru sartlarda isitilmasiyla elde edilen dekstrinler
giydigimiz elbiseden, yedigimiz yemege kadar, on binlerce islenmis iiriinde

kullanilmaktadir [43].

1.4.1.6.2. Patates Nisastasi

Patates nisastas1 en ¢ok ¢ocuk mamalari, glikoz, pudra, tutkal ve dekstirin imalinde
katki maddesi olarak kullanilmaktadir. Patates nisastasi, dokuma sanayinde de 6nemli

bir maddedir. Patates yumrular1 nigsasta bakimindan zengindir [44].

1.4.1.6.3.Modifiye Patates ve Modifiye Misir Nisastasi

Modifiye nisastalar dogal nisastanin kullanim amacina uygun olarak kuru veya sulu
ortamda fiziksel veya enzimatik uygulamaya, asit veya alkali inceltme veya agartmaya
tabi tutulmus olsun veya olmasin yenilebilir nisastalarin bir veya daha fazla kimyasal
isleme tabi tutulmasi ile elde edilen {iriinlerdir. Ortamdaki su, asit ve seker miktarlar1
nisastanin jelatinizasyonunu etkiler [45]. Bunlardan baska kullanilan nisastanin ¢esidi
(musir, bugday, piring vb) degisik tiirleri, nisastanin dogal veya modifiye olmasi

jelatinizasyonu ve dolayisiyla olusacak jelin kalitesini son derece etkilemektedir [46].

Nisastanin graniil yapist ve sekli, amiloz ve amilopektinin molekiiler yapisi, amiloz-

amilopektin orani, lipit, protein ve fosfat miktar1 gibi faktorler nisastanin fonksiyonel
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ozelliklerini dolayisiyla endiistriyel kullamm alanmi belirler. Ornegin yiyecek
endiistrisinde, tathlar ve kizartilmis iiriinlerde yiiksek amiloz iceren nisastalar tercih
edilirken, dondurulmus iiriinlerde ise amiloz icermeyen nisastalar tercih edilmektedir.
Bu sebeple endiistriyel amacli kullanilan nisasta genellikle fiziksel, kimyasal veya
enzimatik olarak modifiye edilerek yapisal 6zellikleri ve bununla baglantili olarak
fonksiyonel ozellikleri degistirilir. Giiniimiizde ise fonksiyonelligi gelistirilmis bu tip
nisastalar 6zellikle mutant ve genetik modifikasyona ugratilmis bitkilerden
tiretilmektedir. Gerek bitki biyoteknolojisindeki gelismeler gerekse nisasta
biyosentezinde rol oynayan enzimler ve Ozelliklerinin ortaya konmasi genetik

modifikasyonlart miimkiin kilmistir [43].
1.5.Reolojik Ozellikler

Reoloji sozciigli Yunanca rheo (akis) ve logy (bilimi) sozciiklerinden tiiremistir.
Maddelerin akis davranislar1 bilimi anlamina gelir. Reoloji, bir maddenin uygulanan bir
kuvvet karsisinda akisindaki deformasyonu ortaya koyar ve bir maddeye uygulanan
stres ile meydana gelen deformasyon ve olusan akisin arasindaki iligskiyi aciklamaya
calisgir. Sivi gidalarda iiriiniin tadi, lezzeti, kokusu ve goriiniimii kadar reolojik
ozellikleri de tiiketici begenisini etkilemektedir. Ayrica iiriiniin reolojik ozellikleri de
iiriiniin duyusal 6zelliklerini etkilemektedir. Ornegin; yeterli kivamda olmayan bir salep
veya sicak ¢ikolata tiiketicinin begenisini kazanmayacaktir veya fazla kivamli olan bir
iriin miisteri sikayetlerine sebep olacaktir. Bu nedenle tiiketici isteklerini belirlerken
iriin formiilasyonlarinin optimizasyonu cok oOnemlidir. Bu alandaki ¢6ziimler ic¢in
reolojik ¢alismalar ©n plana c¢ikmaktadir. Gida endiistrisinde 6zellikle evaporasyon,
pastorizasyon, konsantrasyon, pompalama gibi {iretim asamalarinin tiimiinde veya bir
kisminda akiskan gidalarla calisilmaktadir. Gidanin bu asamalarda fiziksel ve reolojik
ozelliklerinin bilinmesi, islem ekipmanlarinin dogru sekilde se¢ilmesini ve verimin

artirdmasini saglar [47].

Reolojik veriler gida endiistrisinde asagida belirtilen 6zelliklerin dl¢iimiinde kullanilir

[48]; a.Uriin formiilasyonunda recetedeki maddelerin fonksiyonlarinin belirlenmesinde,
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b.Boru hatlari, mikserler ve pompalar gibi proses ekipmanlarinin dizayninda,

¢. Son iiriin ve ara iiriin kalite kontroliinde,

d. Gidanin duyusal ve yapisal 6zelliklerinin degerlendirilmesinde

Reoloji, o©zellikle formiilasyon hazirlamada ve olusan son {iriin ve hammadde
ozelliklerinin belirlenmesinde ¢ok biiylikk oneme sahiptir.Reolojik Olctimler gidalarin
yapisal organizasyonu hakkinda fikir veren analitik degerler olarak genis capta kabul ve
ilgi gormektedir [49]. Reolojik Ol¢iimler gidanin tekstiirii, su icerigi ve hareketliligi
hakkinda bilgi vererek gidanin kalite ve stabilitesini sagladigi iiretim maliyetini
diisirdiigli ve iiretimi kolaylastirdig1 icin Onemli bir kalite kontrol araci olarak
kullanilmaktadir .S1v1 ve yar1 sivi maddelerin akiskanlik 6zelliklerinin belirlenmesi icin
cesitli modeller kullanilmaktadir. Bunlar Uslii Yasa (Ostwald-de-Walle), Herschel-
Bulkey, Casson ve Bingham modelleridir [50].

Uslii Yasa Modeli: r=Ky " (D
Herschel —-Bulkley Modeli : t=topKpy “u" )
Casson Modeli: =125+ (gey) ™ (3)
Bingham Modeli: T=to8+ ' Y 4)

Tiim esitliklerde t kesme stresi (Pa) ve y kesme hizi (s"l)’dir. Birinci esitlikte K kivam
katsayisi (Pa.s") ve n akis davranig indeksi; ikinci esitlikte, toy Herschel-Bulkley akma
stresi (Pa) ve ny akis davramis indeksidir. Uciincii toc esitlikte Casson akma stresi (Pa)
ve 1mc Casson viskozitesi (Pa.s) ve dordiincii esitlikte 1o Bingham akma stresi (Pa) ve
Bingham plastik viskozitesidir (Pa.s). Bu modellerden Uslii Yasa Modeli Newtonyen
olmayan gidalarin akiskanlik 6zelliklerini belirlemek i¢in en c¢ok kullanilan modeldir
.Bu model ayrica konsantrasyonun gidalardaki goriiniir viskoziteye etkisini de
tammlamaktadir [51]. Ostwald de Vaele’nin  en bilinen yaygin ismi, Uslii Yasa
Modelidir. [52]. Ostwald de Vaele (PowerLaw) reolojik modelinde akis davranis

indeksi n=1 ise ; Newtonyen, n<1 ise; psodoplastik akis 6zelligi s6z konusudur Sivilar



12

akiskanlk ozelliklerine gore Newtonyen sivilar ve Newtonyen olmayan sivilar olmak
tizere ikiye ayrilirlar. Newtonyen sivilarda kesme stresi ile kesme hizi arasinda dogrusal
bir iliski vardir. Yani viskozite sabittir ve kesme hizindan bagimsizdir. Newtonyen
olmayan sivilarda ise kesme stresi ile kesme hizi arasindaki iliski dogrusal degildir.

Yani viskozite sabit degildir ve kesme hizinin bir fonksiyonu olarak degisir [53].
Sekil 1.1.'de Newtonyen olmayan sivilar gosterilmistir.

Newtonyen Olmayan Sivilar

-« >
Zamandan Bagimsiz Zamana Bagh
(Viskozite, kayma gerilmesi ( Viskozite, kayma gerilmesi
ve uygulama hizina bagl ) ve uygulama hizi1 ve siiresine bagli)
J 1 L J L
Psodoplastik Dilatant Plastik Tiksotropik Reopektik

Sekil.1.1.Newtonyen olmayan sivilar

Sekil 1.2.°de ¢esitli akigkan tiirlerinin kesme stresi ile kesme hiz1 arasindaki iliskiyi

gostermektedir.

Kesme hizi, sicaklik, basing, kesme zamani ve konsantrasyon sivilarin viskozitelerini
etkileyen en onemli parametrelerdir. Akiskanlarin reolojik 6zellikleri {izerine, basincin
etkisi ihmal edilebilir miktarda iken, sicaklik ve konsantrasyonun etkisi olduk¢a fazladir

[48].
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Kesme stresi, Pa

Sekil 1.2. Cesitli sivilarin kesme hizina bagl kesme stresi degerlerindeki degisim(A:
Hersley-Bulkley, B: Bingham Plastik, C: Kesme koyulasmasi, D:Newtonyen,
E: Kesme incelmesi)

Psodoplastik (yalanci plastik) davranis, diisiik gerilmeler altinda plastik, yiiksek gerilme
kuvvetleri altinda viskoz davranmis gosterir. Kayma hizinin artisiyla birlikte viskozitede
diisme gosteren sivilar psodoplastik sivilar olarak tanimlanir. Psodoplastik kayma
incelmesi veya incelen akis (shearthinning) olarak da bilinmektedir. En ¢ok rastlanan
Newtonyen olmayan akis ¢esididir. Newtonyen ve Newtonyen olmayan akiskanlarin
akis davranis ozellikleri ve bu akis 0zelligine sahip baz1 gida 6rnekleri Tablo 1.3.'de
verilmistir.

Tablo 1.3. Newtonyen ve Newtonyen olmayan akigkanlarin akis davranig 6zellikleri ve
bu akis Ozelligine sahip bazi gida 6rnekleri [48]

Akiskan K n G° Gidalar

Hershel-Bulkley | >0 O<n<oo >0 Dogranmis balik ezmesi,
kuru tiziim ezmesi

Newtonyen >0 1 0 Su, meyve sulari, siit,
bitkisel yaglar

Psedoplastik >0 O<n<1 0 Elma soslari, muz piiresi,
portakal suyu konsantresi

Dilatant >0 l<n<oo 0 Bazi bal tipleri, Nisasta
cozeltileri

Bingham plastik | >0 1 >0 Domates salcast

Karigim dizaynindan istatistiksel ve matematiksek teknikler bir arada kullanilir. Karigim
dizayni ile bir¢ok endiistriyel problemin ¢oziimiine olanak saglanmaktadir. Bu metotta

amag; karisim bilesenlerde varyasyonlar tarafindan etkilenen ilgili ozelliklerin nasil
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degistiginin belirlenmesidir. Yapilan bu ¢alismada; karisim icerisinde kullanilan toplam
gam orani sabit tutulmustur. Gam igerikleri degistikce 6zellikler dl¢iilmiistiir. Karisim
dizayninin en yaygin kullanilan tiirleri basit kafes tasarimi ve basit merkezli tasarim
modelidir.Varyans analizlerinin gelistirilmesi ile arastirma metotlarinda ¢ok hizli bir
gelisme kaydedilmistir. F Dagilimi, Sir Ronald Aylmer Fischer tarafindan bulunmustur.
Temelde Fischer'in F dagilimi, beklenen ve gozlenen degerlerin uyumunu test etmeye
yarayan chi-square dagilimindan tiiretilmis bir dagilimdir. Ortalama karesel hata
karekokii (RMSE), ol¢iim degerleri ile model tahminleri arasindaki hata oranini
belirlemek amaciyla kullanilmakta ve RMSE degerinin sifira yaklagsmast modelin
tahmin kabiliyetinin artmasi anlamima gelmektedir [54]. Korelasyon katsayisi (R),
Olciim degerleri ile model tahminleri arasinda dogrusal bir iliski olup olmadigini
belirlemek amaciyla kullanilir. R degeri O ile 1 arasinda degismekte ve bu degerin 1’e
yaklasmasi model tahminleri ile 6l¢iim degerleri arasindaki bagimliligin kuvvetli oldugu

anlamina gelmektedir [56].

Bu caligmada asagida kullanilan polinomiyal denklem verilmistir.

y = BiX1+ foXo+ f3Xa+ faXa + PsXs+ P12 XiXo+ P13 XiXa+ faz Xo X+ fra XiXat+
Pog XoXut+ f34 XaXat f15 XiXs+ fos XoXs+ P35 XaXs+ Pys XaXs

Burada y; kivam indeksi, akis davranis indeksi, 50 s'deki goriiniir viskozite, pH ve %
briks' i ifade ederken; p, lineer ve lineer olmayan degerleri; X, gam konsantrasyonunu
ifade eder. Bu ¢alismada, bes faktorlii olacak sekilde, dort farkl nisasta ve iki fakli
ortam olacak sekilde basit merkezli tasarim dizayni kullamilmustir. K, n, ¢so, pH, briks
Olctimlerine kars1 guar gam (GQG), karragenan, karboksimetil seliiloz (CMC), ksantan ve

aljinat gamlarinin ve bunlarin kombinasyonlarinin etkileri arastirilmistir.
1.6.Literatiir Calismasi

Reolojik 6zelliklerin gidalarin basta kalite kontrolii olmak iizere bir cok yerde
kullanilabilmesi pek ¢ok gida maddesi hakkinda reolojik ¢alismalar yapilmasimi gerekli
kilmistir. Literatiirde konsantre yogurt [56], gaziantep peyniri [57], ayran [58],
dondurma miksi [21], labne [59], ¢ikolatali siit [60], boza [61], salep [2], pekmez [62]
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gibi pek c¢ok iiriiniin reolojik tanimlanmasinda modeller kullanilmistir. Penna ef al. [63]
laktik aside dayali iceceklerin reolojik 6zelliklerinin tespitinde Herschel-Bulkley ve
Uslii Yasa modellerini kullanmislar ve Uslii Yasa Modelinin bu iiriinlerin reolojik
davranislarinin tanimlanmasinda daha uygun oldugu sonucuna varmislardir. Koksoy ve
Kilic [58] ayrandaki tuz ve su miktarmin iiriiniin reolojik o6zelliklerine -etkisini
incelemislerdir. Bu calismada, ayranin reolojik 6zelliklerinin su ve tuz konsantrasyonu
ile baglantili oldugu bulunmustur. Yanes et al., [60] yaptiklar1 ¢alismada, ticari
cikolatali siit iceceginin reolojik ve optik Ozelliklerini belirlemistir. Ug¢ ayr1 ticari
cikolata aromal1 siitten alman verilerin, Newton, Ostwald ve Bingham modellerine
uygunlugu belirlenmistir. Orneklerin akiskanlik 6zelliklerinin siite cok benzer oldugu
sonucuna varilmistir. Geng ve ark., [61] yoresel bir igcecegimiz olan bozanin reolojik
ozellikleri ile ilgili bir calisma yapmustir. Sonuclar boza orneklerinin psodoplastik bir
ozellik gosterdigini ve kesme hizinin artmasi ile goriiniir viskozitenin azaldigini ortaya
konulmustur. Reolojik ozellikler Uslii Yasa modeli ile belirlenmistir. Yogurtcu ve
Kamigh., [62] pekmez Orneklerinin reolojik Ozelliklerini belirlemisler ve kusburnu,
iziim, karadut ve beyaz dut pekmezlerinin tiimiiniin psedoplastik 6zellik gosterdigini
ortaya koymuslardir. Dak et al., [64] mango sularinin psedoplastik yapida oldugunu
tespit etmisler ve psedoplastik 6zelligin yiiksek konsantrasyona sahip orneklerde daha
belirgin oldugunu bulmuglardir. Ayni sekilde Lokumcu ve ark. [65] ayranin reolojik
ozelliklerini belirledikleri calismada ayranin psodoplastik 6zellik gosterdigini tespit
etmiglerdir. Icier ve ark., [66] kefir ve akici yogurdun reolojik davranislarinin
karakterizasyonunun incelendigi calismada kefir ve akici yogurt 6rneklerinin calisilan
sicaklik araligimda (10-30°C) Newtonyal olmayan, kayma ile ©zsiizlesen akiskan
davranig1 gosterdigini saptamislardir. Kaya ve ark., [21], yaptiklar1 ¢calismada su, salep,
seker miksi modelinde yaptiklar1 c¢alismada, siit, salep, seker Ornekleri biitiin
konsantrasyon ve sicakliklarda Newtonyen olmayan 6zellik gosterirken su, salep, seker
karigiminin Newtonyen olmayandan Newtonyen 6zellige dogru bir kayma oldugunu ve
viskoziteyi, salep konsantrasyonun sicakliktan daha fazla etkiledigini bulmuslardir.
Yasar ve ark., [67] salep icerikli glukomannan ve galaktomannan iceren siitlii
iceceginde dinamik Ozellikleri  incelemislerdir. Bu calismada glucomannan ve
galactomannan siit igerisinde 25 °C ve 50 °C' de arastirilmustir. Salep ve keciboynuzu
gami arasinda yliksek sinerjide tiksotropik hareket gozlenmistir. Dogan ve Kayacier’ in

[6] yaptig1 calismada salebin fizikokimyasal ve reolojik ozellikleri belirlenmistir. Sonug
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olarak, sicak salep iceceginin psedoplastik 6zellik gostererek viskozitesinin, artan
kesme hizi ile azaldigi belirlenmistir. Yapilan ¢alismada siit ile hazirlanan salebin
goriiniir viskozitesi, tiim donme hizinda su ile hazirlanana gore daha yiiksek oldugu ve
diger sicakliklarda da aymi sonu¢ bulundugunu bildirmislerdir. Kayacier ve
Telcioglu’nun [2] farkli tatlandirict (aspartam, sakarin ve siklamat ) ve siit tiplerinin
(yagh, yarim yagl ve yagsiz) diisiikk kalorili salep iceceginin reolojik ve duyusal
ozelliklerine etkisinin arastirildig1r bir calismada; orneklerin reolojik 6zelliklerinin
belirlenmesinde Uslii Yasa Modeli kullanilmistir. Farhoosh et al., [68] farkli sicaklik ve
konsantrasyonda hazirladiklar1 iki tip salep drneklerinde konsantrasyona bagh olarak K,
n gibi degerleri incelemisler ve sicaklik arttikca salep cozeltilerinin diisik kivam
ozelligi gosterdigini tespit etmislerdir. Ayar ve ark., [69] incir uyutmasi tatlisinda
hidrokolloidlerin depolamayla birlikte salep {izerine etkisini arastirdiklar1 bir ¢alismada;
incir uyutmasi tatlis1 inek siitii, incir ve sekerle calisilmistir. Yapilan ¢alismada kuru
madde, pH, viskozite, su aktivitesi, renk tayini, mineral madde tayini, duyusal ve
mikrobiyal kalitenin salep, seker ve incir eklenmesiyle nasil degistigine bakilmais, salep
eklemenin viskozite artisginda ¢ok Onemli etki yaptigi ve tathda su aktivitesini
etkiledigini belirlemislerdir. Khouryieh et al., [70] ksantan, guar ve ksantan-guar
soliisyonlarimin farkli karistirma sicakliklarinda dinamik, viskoelastik ve viskozite
ozellikleri kapilar viskozimetre ile incelemislerdir. En giiclii sinerjiyi 80 °C’ de tespit
etmislerdir. Mohammed et al., [71] nisasta siit ve sekerden olusan karisimin reolojik
ozelliklerini arastirmiglar ve bu 6rneklerin kesme hizi artis1 ile goriiniir viskozitelerinde
bir azalma meydana geldigi bulunmustur. Kim ve Yao [72] pirin¢ nisastasi ve ksantan
gamdan olusan model gida ile yapilan reolojik denemelerde artan kesme hizi ile
beraber, orneklerin goriiniir viskozitelerinin azaldigimi rapor etmislerdir. Dogan ve ark.,
[7] prebiotik hazir sicak cikolata i¢ceceginde gam kombinasyonunun optimizasyonunda,
Karaman ve ark., [4] ise salep iceceginde kullanilan ballarin reolojik 6zelliklerinin

belirlenmesinde karigim dizaynini  kullannuglardir.

Calismamizda farkli gam ve nisasta tipleri kullanilarak su veya siit ortaminda hazirlanan
salep drneklerinin kivam indeksi, akis davrams indeksi, 50 s™'deki goriiniir viskozite,
pH ve briks degerleri belirlenmistir. Arastirma bulgular1 literatiire gam ve nisasta

sinerjisi agisindan kaynak teskil edecektir.



2. BOLUM

MATERYAL VE YONTEM

2.1. Materyal
2.1.1. Salep Orneklerinin Hazirlanmasi

Salep ornekleri; seker, siit tozu, salep, gamlar, nisastalar su veya siit ortami kullanilarak
hazirlanmistir. Seker Pankiip marka olup Kayseri'deki tedarik¢ilerden temin edilmistir.
Siit tozu olarak Pmnar yagsiz siit tozu (Pmar Siit Mamiilleri San. A.S, Izmir)
Kayseri'deki tedarik¢ilerden; salep, guar gam, karboksimetil seliiloz, karragenan,
ksantan ve aljinat ise Sigma’dan (ABD); kullanilan patates nisastasi, modifiye patates
nisastasi, misir nisastasi, modifiye misir nisastasi Bayrak Gida San.Tic. A.S 'den

(Kayseri) temin edilmistir.

Numune hazirlamada kullanilan yagl Pmar Siit (Pinar Siit Mamiilleri San. A.S, Izmir)
Kayseride’ ki tedarik¢ciden karsilanmistir. Tablo 2.1.'de hazir salep oOrneklerinde

kullanilan icerikleri belirtilmistir.

Tablo 2.1. Salep orneklerinde kullanilan igerikler

Salep icecegi recetesinde | Regetede kullanilan | Recetede kullanilan
kullanilan katkilar gamlar Nisastalar

Seker Guar Gam Patates nisastasi

Siittozu Karboksimetil Seliiloz Modifiye patates nisastasi
Salep Tozu Karragenan Misir nisastasi

Su veya siit ortami Ksantan Modifiye misir nisastasi
Gamlar Aljinat

Nisastalar
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2.2. YONTEM

Sekil 2.1 'de goriildiigii gibi hazir salep icecegi tozu formiilasyonunun hazirlanmasinda
%75 seker, %10 siit tozu, % 0.75 salep, %2.8 oraninda nisasta ve Tablo 2.2.’de
belirtildigi gibi degisik oranlarda gam kullamilmistir. Hazir toz salep igecegi
formiilasyonunda gamlarin oranlar1 Tablo 2.2'de gosterilmistir. Icime hazirlanan toz
girdilerden 25 gr tartilip 125 ml su veya siit ile karistirilmistir. Daha sonra 6rnekler 90
°C'ye ulastirildiktan sonra i¢im sicakligi olan 50 °C'ye su banyosunda sogutulmus ve bu
sicaklikta reolojik ol¢iimlere alinmistir. Tablo 2.2 'de gosterildigi gibi orneklerin gam
oranlar1 ayarlanirken, basit merkezli karisim tasarim kullamilmistir. Hazirlanan

orneklerde fizikokimyasal ve reolojik analizler yapilmustir.

Kuru maddelerin tartilmasi (25 gr)

ﬂ

Kuru maddelerin 125 ml su veya siit ile tamamlanip 90 °C’ ye kadar
manyetik karistiricida 1sitilmasi

— T

25°C’ye sogutup pH 20°C’ye sogutulup brix Su banyosunda 50 °C'ye
Olctimii yapilmasi analizinin yapilmasi sogutma ve reolojik analizler
yapilmasi

Sekil 2.1. Orneklerin hazirlanmasi ve analiz edilmesinde kullanilan proses
akim semasi
Tablo 2.2. Su veya siit ve farkli nisasta ortamlarinda hazirlanan hazir toz salep

iceceklerinin karistm dizaynt ve Dbasit merkezli tasariminda gam
kombinasyonu
Ornek Guar Gam Karboksimetil Karragenan Ksantan Aljinat
Seliiloz

1 0 1 0 0 0

2 0 0.5 0 0 0.5

3 0 0 0.5 0.5 0

4 0.5 0.5 0 0 0

5 0 0.5 0 0.5 0

6 0 0 0 0.5 0.5

7 0.25 0.25 0.25 0.25 0
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Tablo 2.2 Devami

0.33333 0 0.333333 0 0.333333
9 0.25 0.25 0 0.25 0.25
10 0 0 0.333333 0.333333 0.333333
11 0.333333 0.333333 0.333333 0 0
12 0.25 0 0.25 0.25 0.25
13 1 0 0 0 0
14 0.333333 0.333333 0 0.333333 0
15 0.333333 0.333333 0 0 0.333333
16 0 0.333333 0.333333 0 0.333333
17 0.25 0.25 0.25 0 0.25
18 0 0 0 1 0
19 0 0 1 0 0
20 0.2 0.2 0.2 0.2 0.2
21 0 0.333333 0.333333 0.333333 0
22 0 0 0 0 1
23 0.5 0 0.5 0 0
24 0.5 0 0 0.5 0
25 0.333333 0 0.333333 0.333333 0
26 0 0.5 0.5 0 0
27 0 0 0.5 0 0.5
28 0.333333 0 0 0.333333 0.333333
29 0 0.25 0.25 0.25 0.25
30 0 0.333333 0 0.333333 0.333333
31 0.5 0 0 0 0.5

2.2.1.Reolojik Analizler

Hazirlanan salep igecegi orneklerinin reolojik ozelliklerinin belirlenmesinde, kon-plaka
konfigiirasyonlu, su banyosu (Thermo-Haake K15, Almanya) baglantili, sicaklik
kontrollii reometre (Thermo-Haake Rheostressl, Almanya) kullanilmistir. Hazirlanan
salep icecegi manyetik karistiricida (Stuart, CB 162, ABD) 90°C'ye ulastirilmis ve
50°C'lik i¢im sicakligina kadar su banyosunda sogutulmustur. 0.9 ml salep Ornegi
mikropipet yardimiyla kon ile plaka arasma konulmus ve 50°C sicaklik degerinde 1-100
s araliginda kesmeye tabi tutulmustur. Her bir kesme hizi degerinde 10 s bekleme
yapildiktan sonra 6rneklerin goriiniir viskozite degerleri ile kesme stresi degerleri tespit
edilmistir.Orneklere ait kivam katsayis1 ve akis davranis indeksi Uslii Yasa Modeli ile

belirlenmigstir. Veri eldesinde RheoWin Data Pro 2.96 yazilimi ve elde edilen verilerin
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reolojik modeller vasitasiyla analizinde ise RheoWin Data Manager yazilimlari

kullanilmistir. Reolojik dl¢iimler bes paralel olarak gerceklestirilmistir.

2.2.2.Fizikokimyasal Analizler

2.2.2.1 pH Degeri

pH degerleri hazirlanan salep iceceginde 25°C’de pH metre ( Inolab Level 3, Almanya)
ile belirlenmistir. Bu amacgla pH metre probu salep 6rnegine dogrudan daldirilmis ve

degerin sabitlenmesi i¢in belirli siire beklenerek pH ol¢iimii gerceklestirilmistir.

2.2.2.2 %Briks Degeri

Hazirlanan ve 20 °C’ye su banyosunda sogutulan salep icecekleri saf suya gore kalibre
edilmis masa tipi refraktometre (Reichert AR 700 Automatic Refractometer, ABD) ile

analiz edilmistir.

2.2.3.Istatistiksel analizler

Misir nisastasi, modifiye misir nisastasi, patates nisastasi, modifiye patates nisastasi, su
ve siit ortamlar1 i¢in hazirlanan 31 salep icecegi Ornekleri igerisinde gam
kombinasyonu; bes tanesi tekli gam, bir tanesi besli gam, on tanesi ikili gam, on
tanesi liclii gam, bes tanesi dortlii gam olarak Tablo 2.2.’de gosterilmistir. Elde edilen
sonuclarin yorumunda JMP paket programi (Version 5.0.1a, SAS, Institute, Inc., Cary,
NC, USA), grafik cizimlerinde Statistica’da {i¢lii ¢cevre ¢izgisel egrisi kullanilmustir.



3. BOLUM

BULGULAR

3.1.SALEP ORNEKLERININ REOLOJiK OZELLIKLERIi

3.1.1.Goriiniir Viskozite Bulgular

Farkli gam ve nisasta tipleri kullanilarak su veya siit ortaminda hazirlanan salep icecegi
orneklerinin 50 °C’ de yapilan reolojik analizleri sonucunda, artan kesme hizina baglh
olarak goriiniir viskozitelerinde azalma olmus, pseudoplastik akiskan 6zelligi sergiledigi
gozlenmistir. Misir nisastast ve su ortaminda hazirlanan salep Ornegi (MS)
incelendiginde; 50 s kesme hizina bagh goriiniir viskozite degeri (1s0) en yiiksek 0.15
Pa.s degeriyle ksantan gamla hazirlanan MS18 salep orneginin oldugu tespit edilmistir.
MS14 6rneginde guar gam, karboksimetil seliiloz ve ksantan gamin kullanildig1 salep
ornegi sinerji etkisi gostererek 50 s kesme hizina bagh olarak, goriiniir viskozite degeri
0.15 Pa.s olarak tespit edilmistir. Diger gam kombinasyonlarinda bu kadar giiclii bir

sinerjiye rastlanmamustir.

Misir nisastasi ve su ortaminda hazirlanan salep 6rneklerinin artan kesme hizina bagl

olarak goriiniir viskozitelerindeki degisim Sekil 3.1.’de goriilmektedir.

Misir nigastasi ve siit ortaminda hazirlanan salep 6rneklerinin (MST) 50 s deki kesme
hizina bagl en yiiksek goriiniir viskozite degeri gamlardan 0.283 Pa.s ile karboksimetil
seliloz MST1 0Ornegi olmustur. Kombinasyonalara bakildiginda; en yiiksek goriiniir
viskoziteye sahip olan 0.493 Pa.s ile guar gam, ksantan ve aljinat ile hazirlanan MST28

salep O6rnegi olmustur.

Misir nigastas1 ve siit ortaminda hazirlanan salep orneklerinin artan kesme hizma baglh

olarak goriiniir viskozitelerindeki degisim Sekil 3.2.’de goriilmektedir.
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Farkli gam ve nisasta ortamlarinda hazirlanan salep 6rneklerinin 50 °C' de ve 50 s

kesme hizinda goriiniir viskozite degerleri Tablo 3.1'de verilmistir.

Tablo 3.1. Farkli gam ve nisasta ortamlarinda hazirlanan salep érneklerine ait 50 °C' de,
50 s kesme hizinda goriiniir viskozite degerleri

Ornek | MS nso MST nso MMSnsg | MMST nso | PS nso PST nso MPS 150 MPSTns
1 0.107 0.283 0.173 0.385 0.230 0.320 0.110 0.280
2 0.110 0.210 0.165 0.253 0.170 0.273 0.087 0.210
3 0.126 0.295 0.166 0.350 0.183 0.360 0.110 0.440
4 0.130 0.263 0.203 0.403 0.213 0.305 0.135 0.082
5 0.136 0.283 0.180 0.470 0.205 0.350 0.135 0.326
6 0.126 0.280 0.175 0.320 0.206 0.263 0.107 0.295
7 0.130 0.340 0.195 0.405 0.190 0.276 0.167 0.465
8 0.092 0.230 0.145 0.345 0.170 0.270 0.115 0.300
9 0.136 0.330 0.185 0.333 0.225 0.260 0.140 0.415
10 0.115 0.360 0.166 0.405 0.195 0.330 0.120 0.270
11 0.105 0.265 0.153 0.400 0.206 0.353 0.095 0.380
12 0.116 0.416 0.183 0.297 0.205 0.320 0.110 0.686
13 0.120 0.235 0.183 0.357 0.256 0.326 0.100 0.236
14 0.150 0.300 0.196 0.373 0.250 0.306 0.150 0.365
15 0.110 0.230 0.160 0.280 0.196 0.283 0.120 0.220
16 0.087 0.350 0.155 0.303 0.156 0.315 0.093 0.315
17 0.091 0.305 0.185 0.375 0.180 0.275 0.110 0.545
18 0.150 0.240 0.203 0.530 0.220 0.446 0.207 0.406
19 0.069 0.210 0.135 0.470 0.085 0.300 0.052 0.413
20 0.110 0.435 0.203 0.415 0.235 0.290 0.106 0.230
21 0.130 0.450 0.166 0.420 0.196 0.376 0.223 0.455
22 0.071 0.135 0.140 0.300 0.150 0.185 0.059 0.150
23 0.064 0.355 0.150 0.420 0.255 0.355 0.085 0.480
24 0.140 0.340 0.200 0.400 0.203 0.306 0.140 0.340
25 0.120 0.375 0.215 0.365 0.176 0.435 0.113 0.470
26 0.091 0.265 0.125 0.345 0.173 0.335 0.090 0.380
27 0.073 0.330 0.123 0.335 0.130 0.315 0.066 0.325
28 0.123 0.493 0.210 0.300 0.210 0.290 0.120 0.300
29 0.115 0.365 0.176 0.355 0.200 0.295 0.110 0.190
30 0.123 0.243 0.185 0.420 0.160 0.270 0.140 0.370
31 0.065 0.196 0.153 0.253 0.196 0.220 0.046 0.193

MS 1 50 Misir nigastast ve su ortaminda hazirlanan salep 6rneginin 50s "'deki goriiniir viskozite degeri, MST nso. Misir nigastasi ve

siit ortanunda hazirlanan salep 6rneginin 50s'deki goriiniir viskozite degeri,

MMS nso:Modifye muisir nisastast ve su ortaminda

hazirlanan salep orneginin 50s"'deki goriiniir viskozite degeri, MMST n spModifiye misir ngastas ve siit ortaminda hazirlanan salep

orneginin 50s™"'deki goriiniir viskozite degeri, PS nso.Patates nisastasi ve su ortaminda hazirlanan salep 6rneginin 50s"'deki goriiniir

viskozite degeri, PST nso.Patates nisastasi ve siit ortaminda hazirlanan salep drneginin 50s"'deki gériiniir viskozite degeri, MPS 1

so:-Modifiye patates nisastast ve su ortaminda hazirlanan salep 6rneginin 50s""deki goriiniir viskozite degeri, MPST 1 so.Modifiye

patates nisastasi ve siit ortaminda hazirlanan salep 6rneginin 50s"'deki gériiniir viskozite degerleri
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Sekil 3.1. Misir nisastas1 ve su ortaminda hazirlanan salep 6rneklerine ait 50 °C’de
kesme hizlarina bagh goriiniir viskozitelerindeki degisimleri
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Sekil 3.1. Misir nisastasi ve su ortaminda hazirlanan salep orneklerine ait 50°C’de
kesme hizlarina bagli goriiniir viskozitelerindeki degisimleri.
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Sekil 3.2. Misir nisastasi ve siit ortaminda hazirlanan salep 6rneklerine ait 50 °C’de
kesme hizlarina bagl goriiniir viskozitelerindeki degisimleri
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Sekil 3.2. Misir nisastasi ve siit ortaminda hazirlanan salep 6rneklerine ait 50°C” de

kesme hizlarina bagl goriiniir viskozitelerindeki degisimleri.
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Modifiye musir nisastasi ve su ortaminda hazirlanan salep 6rneklerinde (MMS) en
yiiksek 50 s kesme hizinda goriiniir viskozite 6l¢iimiinii MMS18 ile ksantan gam ile
hazirlanan salep 6rnegi olusturmus, degeri 0.203 Pa.s olarak 6l¢iilmiistiir. Kombinasyon
ve sinerji etkisine bakildiginda ise; MMS25 6rnegi guar gam, karragenan ve ksantan
birlikte akis davranis indeksi degeri 0.215 Pa.s olarak 0Ol¢iilmiis, iic gam birlikte giiclii
sinerji etkisi gostermistir.

Modifiye misir nisastasi ve su ortaminda hazirlanan salep 6rneklerinin artan kesme

hizina bagli olarak goriiniir viskozitelerindeki degisim Sekil 3.3.’de goriilmektedir.

Modifiye misir nisastasi ve siit ortaminda hazirlanan salep drneklerinde (MMST), 50 s™
kesme hizinda en yiiksek goriiniir viskoziteye sahip MMSTI18 ksantan gam ile

hazirlanmig salep 6rnegi olmus ve degeri 0.53 Pa.s olarak Olciilmiistiir.

Kombinasyonlar1 incelendiginde; karboksimetil seliiloz ve ksantan gam iceren MMSTS
salep ornegi 0.47 Pa.s goriiniir viskozite degeri ile en yiiksek viskozite degerine sahip
oldugu gozlenmis ve modifiye misir nigastas1t ve siit ortaminda karboksimetil seliiloz

ve ksantan gam arasinda onemli sinerji 6zelligi saptanmistir.

Modifiye misir nigastas1 ve siit ortaminda hazirlanan salep orneklerinin artan kesme

hizina bagli olarak goriiniir viskozitelerindeki degisim Sekil 3.4.’de goriilmektedir.

Patates nisastasi ve su ortaminda hazirlanan salep Orneklerinde (PS) guar gamla
hazirlanan 50 s” kesme hizinda en yiiksek goriiniir viskozite degeri 0.256 Pa.s degeri
ile PS13 salep Ornegi olmustur. Kombinasyonlar incelendiginde ise; guar gam ve
karragenan ile hazirlanan PS23 salep orneginde bu iki gam arasinda sinerji gézlenmis ve

goriiniir viskozite degeri 0.255 Pa.s olarak olciilmiistiir.

Patates nisastas1 ve su ortaminda hazirlanan salep orneklerinin artan kesme hizina

bagli olarak goriiniir viskozitelerindeki degisim Sekil 3.5.’de goriilmektedir.

Patates nisastas1 ve siit ortaminda hazirlanan salep 6rneklerinde (PST) 50 s kesme
hizinda en yiiksek goriiniir viskozite degerini tasiyan; ksantan ile hazirlanmis 0.446
Pa.s olarak olgiilen PST18 salep 6rnegi olmustur. Kombinasyonlara bakildiginda en
uygun sinerji etkisi veren guar gam, karragenan ve ksantan gam iicliisii olmus ve

goriiniir viskozite degeri PST25 6rneginde 0.435 Pa.s olarak ol¢iilmiistiir.

Patates nigastas: ve siit ortaminda hazirlanan salep orneklerinin artan kesme hizma

bagli olarak goriiniir viskozitelerindeki degisim Sekil 3.6.’da goriilmektedir.
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Sekil 3.3. Modifiye misir nigastasi ve su ortaminda hazirlanan salep orneklerine ait 50
°C’de kesme hizlarma baglh goriiniir viskozitelerindeki degisimleri.
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Sekil 3.3. Modifiye misir nigastasi ve su ortaminda hazirlanan salep orneklerine ait 50
°C’de kesme hizlarma bagh goriiniir viskozitelerindeki degisimleri.
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Sekil 3.4. Modifiye musir nigastasi ve siit ortaminda hazirlanan salep drneklerine ait 50
°C’de kesme hizlaria bagh goriiniir viskozitelerindeki degisimleri.
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Sekil 3.4. Modifiye musir nigastasi ve siit ortaminda hazirlanan salep drneklerine ait 50
°C’de kesme hizlarina bagli goriiniir viskozitelerindeki degisimleri



32

8
7
=
g 6
25 —4—PS1
N
% 4 ——PS2
>
=3 —i— P53
c
32 ——PS4
(G
1 —— P55
0
0 20 40 60 80 100 120
Kesme Hizi [1/s]
14
12
[
8 10
8 ——PS6
N 8
2 ——PS7
> 6
5 —ie— PS8
5 4
5 P59
(G
2 —+—PS10
0
0 20 40 60 80 100 120
Kesme Hizi [1/s]
14
=i
(¢
& 10
g —t—PS11
5 8
o
= ~@—P512
5 6
5 —#—PS13
£ 4
z —PS14
[}
2 —#—PS15
0
0 20 40 60 80 100 120

Kesme Hizi [1/s]

Sekil 3.5. Patates nisastasi ve su ortaminda hazirlanan salep 6rneklerine ait 50°C
de kesme hizlarina bagli goriiniir viskozitelerindeki degisimleri
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Sekil 3.5. Patates nisastas1 ve su ortaminda hazirlanan salep 6rneklerine ait 50 °C’de

kesme hizlarma bagli goriiniir viskozitelerindeki degisimleri
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Sekil 3.6. Patates nisastasi ve siit ortaminda hazirlanan salep 6rneklerine ait 50 °C’de

kesme hizlarina bagl goriiniir viskozitelerindeki degisimleri
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Sekil 3.6. Patates nigastasi ve siit ortaminda hazirlanan salep drneklerine ait 50 °C’de

kesme hizlarina bagl goriiniir viskozitelerindeki degisimleri.
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Modifiye patates nisastasi ve su ortaminda hazirlanan salep 6rneklerinde (MPS) 50 s’
kesme hizinda en yiiksek goriiniir viskoziteye sahip ksantan ile hazirlanan 0.207 Pa.s
ile MPS18 salep 6rnegi olmustur. Kombinasyonlara bakildiginda; en iyi sinerji 6zelligi
gosteren 0.223 Pa.s ile karboksimetil seliilloz, karragenan ve ksantan ile hazirlanan

MPS21 salep 6rnegi oldugu bulunmustur.

Modifiye patates ve su ortaminda hazirlanan salep 6rneklerinin artan kesme hizina

bagl olarak goriiniir viskozitelerindeki degisim Sekil 3.7°de goriilmektedir.

Modifiye patates nisastasi ve siit ortaminda hazirlanan salep 6rneklerinde (MPST) 50
s’ kesme hizinda en yiiksek goriiniir viskozite 6zelligi gosteren karragenan ile

hazirlanan 0.413 Pa.s olarak ol¢iilen MPST19 salep 6rnegidir.

En iyi sinerji etkisi gosteren guar gam, karragenan, ksantan ve aljinattan hazirlanan
salep Orneginin goriiniir viskozite degeri 0.686 Pa.s olarak olgiilen MPST12 6rnegi
olmustur. MPST ortaminda yine sinerji ozelligi iyi gosteren diger bir 6rnek MPST17
salep ornegi olmus ve degeri 0.545 Pa.s iken; baska bir Oornegimiz olan MPST7

ortaminda hazirlanan salep ornegimizdir ve degeri 0.465 Pa.s’dur.

Modifiye patates nisastasi ve siit ortaminda hazirlanan salep orneklerinde (MPST) en
diisiikk orneklerimiz 0.190 Pa.s ile MPST29 salep ornegi ve 0.193 Pa.s ile MPST
ortaminda hazirlanan MPST31 salep 6rnegi olmustur. Yine MPST ortaminda hazirlanan
en diisilk goriiniir viskozite ozelligi gosteren salep ornegimiz 0.150 Pa.s degeri ile

MPST?22 salep ornegi olmustur.

Genel olarak siit ortaminda hazirlanan salep orneklerinin goriiniir viskozite degerleri su

ortaminda hazirlanan salep orneklerine gore daha yiiksek deger gostermistir.

Modifiye patates ve siit ortaminda hazirlanan salep 6rneklerinin artan kesme hizina

bagli olarak goriiniir viskozitelerindeki degisim Sekil 3.8.’de goriilmektedir.
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Sekil 3.7. Modifiye patates nisastast ve su ortaminda hazirlanan salep 6rneklerine ait
50 °C’de kesme hizlarina bagh goriiniir viskozitelerindeki degisimleri.



38

-4
8
7
&,
g —t—MPS16
85
= —8— MPS17
S 4
5 —a— MPS18
£3
35 e MPS19
(G
1 —— MPS20
0
0 20 40 60 80 100 120
Kesme Hizi [1/s]
4,5
4
w 3,5
2
g 3 —4—MPS21
~N
o 25
% ~@- MP522
B
515 —t—MPS23
;g 1 e MPS24
(U]
0,5 o MPS25
0 -
0 20 40 60 80 100 120
Kesme Hizi [1/s]
3,5
S
w
&
= 2,5 —¢—MPS26
¥ 2 —8— MPS27
-
15 —4—MPS28
b
E 1 e MPS29
S
905 ——MPS30
; —&— MPS31
0 20 40 60 80 100 120
Kesme Hiz1 [1/s]

Sekil 3.7. Modifiye patates nisastast ve su ortaminda hazirlanan salep 6rneklerine ait
50 °C’de kesme hizlarma bagh goriiniir viskozitelerindeki degisimleri.
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Sekil 3.8. Modifiye patates nisastasi ve siit ortaminda hazirlanan salep orneklerine ait
50 °C’de kesme hizlarma bagh goriiniir viskozitelerindeki degisimleri.
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Sekil 3.8. Modifiye patates nisastasi ve siit ortaminda hazirlanan salep orneklerine ait

50 °C’de kesme hizlarma bagh goriiniir viskozitelerindeki degisimleri
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3.1.2 Goriiniir Viskozitenin Modellenmesi

Tez ¢aligmas1 kapsaminda nso iizerinde faktorlerin etkisini aciklayan misir nigastasi ve

su ile hazirlanan salep ornekleri i¢in polinomiyal modele ait esitlik;

Yn50=0.057X;+0.053X,+0.033X3+0.073X4 +0.034X5+0.023X,X,,0.015X, X5+0.003X;
X3+0.016XX4+0.012X5X4+0.021X3X4-0.014X;X5+0.015X,X5+0.008 X3 X5+0.018 X4 X5
olarak bulunmustur. Gam tiplerinin MS nso lizerindeki etkilerine ait varyans analiz

sonuglar1 Tablo 3.2.’de verilmistir.

Tablo 3.2. MS salep 6rneklerinde GG, CMC, karragenan, ksantan ve aljinat
gamlarinin s tizerine etkisinin varyans analiz sonuclar1

Varyasyon kaynag1 S.D. | K.O F R’ RMSE
Model 14 ]0.016 16.578 0.94 0.008
X1 (GG) 1 0.013 192.858%%#*

X,(CMC) 1 0.012 167.402%%**

X;(Karragenan ) 1 0.004 66.894%**

X, (Ksantan ) 1 0.022 317.581%%**

Xs(Aljinat ) 1 0.005 71.072%**

Xi* X, 1 0.000 8.044**

Xi* X3 1 0.000 3.633*

X, * X5 1 0.000 0.179

Xi* Xy 1 0.000 3.664*

X, * Xy 1 0.000 2.124

X3 * Xy 1 0.000 6.880%**

Xi* Xs 1 0.000 3.087*

X, * X5 1 0.000 3.607*

X3 * X5 1 0.000 0.940

X4 * X5 1 0.000 4,846+

Hata 16 |0.001

Genel 30 (0.017

##:%p<(.01 **p<0.05 *p<0.1

Varyans analizi sonuglarina gore; GG, CMC, karragenan, aljinat ve ksantan gamlarinin
MS salep orneklerinde nsp iizerine etkisi p<0.01 diizeyinde 6nemli bulunmustur. Tek
basina en Onemli etkiyi p<0.01 diizeyinde ksantan gam gostermistir. GG ve CMC
etkilesimi, karragenan ve ksantan etkilesimi ve de ksantan, aljinat etkilesimleri p<0.05
diizeyinde onemli bulunmustur. Buna karsilik GG ve karragenan, GG ve ksantan gam,
GG ve aljinat ve CMC ve aljinat etkilesimi p<0.1 diizeyinde 6nemli bulunmus ve daha

az oneme sahip olmustur. Faktorlerin etkisini agiklayan iicli ¢izgisel grafikler Sekil
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3.9’da goriildiigii gibi ksantan gam kullanilan salep orneklerinde ksantan gam orani

arttikca 1so daha yiiksek deger gostermistir.

Tez calismas1 kapsaminda, nso iizerinde faktorlerin etkisini agiklayan MST ortaminda

hazirlanan salep 6rnegi i¢cin polinomiyal modele ait esitlik;

Y msmso=0.114X,40.137X,+0.100X3+0.107X4 +0.060X50.013X;X,+0.090X,X3+0.081
X2 X34+0.171X; X4+0.053X,X4+0.133X3X4+0.060X, X5+0.016X,X5+0.159X3X5+0.159

X4Xs olarak bulunmustur.

Gam tiplerinin mso iizerindeki etkilerine ait varyans analiz sonuglar1 Tablo 3.3.’de
verilmistir. Tablo 3.3’de MST salep orneklerinde GG, CMC, karragenan, ksantan ve
aljinat gamlarinin nso iizerine etkisinin varyans analiz sonuclar1 incelendiginde Guar
gam ve ksantan gam arasi etkilesim, karragenan ve aljinat arasi etkilesim, ksantan ve

aljinat arasi etkilesim ayn1 diizeyde etki gostermistir.

Tablo 3.3. MST salep 6rneklerinde GG, CMC, karragenan, ksantan ve aljinat
gamlarinin 15 izerine etkisinin varyans analiz sonuglari

Varyasyon kaynagi S.D. | K.O F R’ RMSE
Model 14 ]0.126 2.109 0.65 ]0.065
X1 (GG) 1 0.054 12.825%#:

X,(CMC) 1 0.078 18.383 %%

X;(Karragenan ) 1 0.042 9.864#%*

X, (Ksantan ) 1 0.048 11.345%**

Xs(Aljinat ) 1 0.015 3.535%

Xi* X 1 0.000 0.043

Xi* X5 1 0.008 1.968

X * X5 1 0.006 1.599

Xi* Xy 1 0.030 7.108%*

X * Xy 1 0.002 0.689

X3 * Xy 1 0.018 4.316*

Xi* Xs 1 0.003 0.866

X ¥ Xs 1 0.000 0.067

X; * X5 1 0.026 6.144%*

X4 *Xs 1 0.026 6.117*%*

Hata 16 |0.068

Genel 30 10.195

##%p<0.01 **p<0.05 *p<0.1

Varyans analizi sonuglarina gore; GG, CMC, karragenan, ksantan gamlarinin MST
salep orneklerinde akis davramis indeksi iizerine etkisi p<0.01 diizeyinde Onemli

bulunmustur. Aljinat bu gamlardan daha az diizeyde p<0.1 dnemli bulunmustur.
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Sekil 3.9. Misir nisastasi ve su ortaminda hazirlanan salep orneklerinde GG, CMC
karragenan, ksantan ve aljinat gamlarinin nso iizerine etkileri
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Sekil 3.10. Misir nigastasi ve siit ortaminda hazirlanan salep orneklerinde GG, CMC,
karragenan, ksantan ve aljinat gamlarinin nso iizerine etkileri

Tez caligmas1 kapsaminda nso iizerinde faktorlerin etkisini agiklayan MMS salep ornegi

icin polinomiyal modele ait esitlik;
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Yn50=0.089X,+0.084X,+0.063X3+0.098 X4+0.067X5+0.021X;X»:0.010+X,; X 5.
0.012X; X3+0.03X,X40.00X,X4+0.020X3X4+0.001X; X5+0.017X,X5+0.002X3X5+0.02
0X4Xsolarak bulunmustur. Gam tiplerinin MMS 15 lizerindeki etkilerine ait varyans
analiz sonuclar1 Tablo 3.4.’de verilmistir.

Tablo 3.4. MMS ortaminda hazirlanan salep drneklerinde GG, CMC, karragenan,
ksantan ve aljinat gamlarinin ns lizerine etkisinin varyans analiz

sonuglar1
Varyasyon kaynag1 S.D. | K.O F R’ RMSE
Model 14 0.014 3.966 0.78 0.016
X (GG) 1 0.033 128.942%*%*
X,(CMC Gam ) 1 0.030 117.439%%%*
X;s(Karragenan Gam ) 1 0.016 65.16]1%:*:*
X,(Ksantan Gam ) 1 0.040 156.273##*
Xs(Aljinat gam ) 1 0.018 73.532%%*
X, * X, 1 |0.000 1.830
X, * X, 1 |0.000 0.406
X, * X, 1 |0.000 0.622
Xi* Xy 1 0.001 3.883%*
X, * X, 1 4556 0.000
X; * Xy 1 0.000 1.701
X, * Xs 1 |0.000 0.005
X, * X 1 0.000 1.277
X3 * X5 1 0.000 0.029
X, * X 1 ]0.000 1.634
Hata 16 0.004
Genel 30 0.018

*#%p<0.01 **p<0.05 *p<0.1
Varyans analizi sonuclarina gore; GG, CMC, karragenan, aljinat ve ksantan gamlarinin
MMS salep orneklerinde nso etkisi p<0.01 diizeyinde onemli iken; GG ve CMC gam

arasi etkilesim p<0.1 diizeyinde 6nemli bulunmustur.

Faktorlerin etkisini aciklayan iiclii ¢izgisel grafikler Sekil 3.11.°de gosterildigi gibi
ksantan gamin kullanildig1 ortamlarda kullanim orami arttikga mso degeri de yiiksek
deger gostermistir. GG, karragenan ve CMC kullanillan salep Ornekleri
karsilastirildiginda GG oraninin artmasi yiiksek mso degerine sebep olmustur. CMC,
aljinat ve karragenan kullanilan salep Ornekleri karsilastirildiginda ise CMC orani

arttkca yine yiiksek degerlerin goriilmesine sebep olmustur.
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Tez caligmasi kapsaminda nso lizerinde faktorlerin etkisini agiklayan MMST ortaminda

hazirlanan salep 6rnegi i¢cin polinomiyal modele ait esitlik;

Y¢s50=0.179X;+0.186X,+0.227X3+0.260X4+0.143X5+0.029X; X,+0.022X, X 3-

0.046X, X3-0.068X; X4+0.043X,X4-0.107X3X4-0.071X; X5-0.054X,X5-0.009X3X5-
0.042X4Xs5 olarak bulunmustur. Gam tiplerinin MMSTnso iizerindeki etkilerine ait
varyans analiz sonuglar1 Tablo 3.5.’de verilmistir.

Tablo 3.5. MMST ortaminda hazirlanan salep érneklerinde GG, CMC, karragenan,
ksantan ve aljinat gamlarinin sy tizerine etkisinin varyans analiz

sonuclar1
Varyasyon
kaynag1 S.D. |K.O F R’ RMSE
Model 14 0.099 5.007 0.81 0.037
X, (GG) 1 0.134 94.248***
X,(CMC) 1 0.146 102.776%**
X3(Karragenan ) 1 0.217 152.746%**
X,(Ksantan ) 1 0.284 199.394 %%
Xs(Aljinat ) 1 0.086 60.379%%**
X, * X, 1 0.000 0.624
Xi* X3 1 0.000 0.377
X5 * X3 1 0.002 1.592
Xi* Xy 1 0.004 3.378*
X, ¥ Xy 1 0.001 1.338
X3 * Xy 1 0.011 8.369%*
X, * X5 1 0.005 3.652%
X, * X 1 0.003 2.117
X3 * X5 1 0.000 0.058
X4 * X5 1 0.001 1.312
Hata 16 0.022
Genel 30 0.122

*#*p<0.01 **p<0.05 *p<0.1
Varyans analizi sonuglarina gore; GG, CMC, karragenan, ksantan ve aljinat gamlarinin
MMST salep orneklerinde nso iizerine etkisi p<0.01 diizeyinde 6nemli bulunmustur.
Faktorlerin etkisini ac¢iklayan iiclii cizgisel grafikler Sekil 3.12.°de goriildiigii gibi
ksantanin kullanildig1 salep orneklerinde daha yiiksek ksantan kullanim orani arttikca

daha yiiksek nsodegeri goriilmiistiir.
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Sekil 3.11. Modifiye misir nisastasi ve su ortaminda hazirlanan salep 6rneklerinde
GG, CMC, karragenan, ksantan ve aljinat gamlarinin 15 lizerine etkileri
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Sekil 3.12. Modifiye musir nisastasi ve siit ortaminda hazirlanan salep 6rneklerinde GG,
CMC, karragenan, ksantan ve aljinat gamlarinin nsg tizerine etkileri
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Tez caliymasi kapsaminda nso tizerinde faktorlerin etkisini agiklayan PS salep Ornegi
icin polinomiyal modele ait esitlik;
Yns50=0.127X;+0.112X,+0.044X3+0.107X4+0.073Xs-

0.010XX,+0.052X;X3+0.015X, X3-0.023X; X4-0.005X,X4+0.028X3X4-0.003X; Xs-
0.020X,X5+0.014X3X5+0.030X 4 X5 olarak bulunmustur.

Gam tiplerinin PS njsq lizerindeki etkilerine ait varyans analiz sonuclar1 Tablo 3.6.’da
verilmistir.

Tablo 3.6. PS ortaminda hazirlanan salep 6rneklerinde GG, CMC, karragenan,
ksantan ve aljinat gamlarinin nso tizerine etkisinin varyans analiz

sonuclar1
Varyasyon kaynagi S.D. | K.O F R’ RMSE
Model 14 10.030 3.981 0.78 0.023
X1 (GG) 1 0.068 125,279
X2(CMC) 1 0.053 97.45] %3k
X3(Karragenan ) 1 0.008 14.972%%*
X4(Ksantan ) 1 0.048 88.722%%*
X5(Aljinat ) 1 0.022 41.3247#%%
X1* X2 1 0.000 0.222
X1*X3 1 0.002 5.164%*
X2 *X3 1 0.000 0.429
X1* X4 1 0.000 1.074
X2 * X4 1 0.000 0.051
X3 * X4 1 0.000 1.480
X1* X5 1 0.000 0.018
X2 * X5 1 0.000 0.788
X3 * X5 1 0.000 0.413
X4 * X5 1 0.000 1.788
Hata 16 |0.008
Genel 30 ]0.039

#:%p<(.01 #*p<0.05 *p<0.1

Varyans analizi sonuglarina gore; GG, CMC, karragenan, aljinat ve ksantan gam p<0.01
diizeyinde 6nem arz etmektedir. Gamlar arasindaki etkilesimler incelendiginde ise; GG

ve karragenan gam arasinda sinerji etkilesimi p<0.05 diizeyinde 6nem arz etmektedir.

Faktorlerin etkisini aciklayan ti¢lu cizgisel grafikler Sekil 3.13’de goriildiigii gibi GG
diger gamlarla birlikte kullanildiginda GG kullanim oraninin artmasi daha yiiksek nso
degerine sebep olmustur. GG'in olmadig1 ksantan gamin kullanildig1 ortamlarda ksantan

gamin kullanim oraninin artmasi daha yiiksek mso degerine sebep olmustur.Aljinat,
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CMC ve karragenan gamlari kullanilarak hazirlanan salep orneklerinde CMC oraninin

yiiksek kullanilmasi yiiksek nso degeri gostermistir.

Tez calismas1 kapsaminda nso iizerinde faktorlerin etkisini agiklayan PST ortaminda

hazirlanan salep Ornegi i¢in polinomiyal modele ait esitlik;

YN50=0.163X,+0.164X,+0.150X;5+0.222X 4 +0.094X5-0.028X,X,+0.046X,X3+0.015X,; X3-0.051X; X4-
0.053X,X4+0.015X5X4-0.035X; X5+0.009X,X5 +0.052X5 X5 -0.047X, X5 olarak bulunmustur. Gam

tiplerinin PST ms¢ iizerindeki etkilerine ait varyans analiz sonuglar1 Tablo 3.7.’de
verilmistir.

Tablo 3.7. PST ortaminda hazirlanan salep 6rneklerinde GG, CMC, karragenan,
ksantan ve aljinat gamlarinin s {izerine etkisinin varyans analiz

sonuglar1
Varyasyon kaynagi S.D. |K.O F R’ RMSE
Model 14 10.068 4.709 0.80 0.032
X1 (GG) 1 0.111 107.004#:*
X2(CMC) 1 0.112 108.2993#:#:*
X3(Karragenan ) 1 0.095 91.606%**
X4(Ksantan ) 1 0.206 198. 147
X5(Aljinat) 1 0.037 35.865%#*
X1* X2 1 0.000 0.814
X1*X3 1 0.002 2.135
X2 * X3 1 0.000 0.242
X1* X4 1 0.002 2.573
X2 * X4 1 0.002 2.785
X3 * X4 1 0.000 0.250
X1* X5 1 0.001 1.240
X2 * X5 1 0.000 0.083
X3 * X5 1 0.002 2.680
X4 * X5 1 0.002 2.239
Hata 16 [0.016
Genel 30 ]0.085

#4%p<0.01 **p<0.05 *p<0.1

Varyans analizi sonuclarina gore; GG, CMC, karragenan, ksantan ve aljinat gamlar1
p<0.01 diizeyinde 6nem arz etmektedir. Etkilesimleri incelendiginde kombinasayonlar

arasi varyans analiz sonucuna gore bir dneme sahip olmadigi sonucuna varilmistir.

Faktorlerin etkisini agiklayan tglii cizgisel grafikler Sekil 3.14 incelendiginde
karragenan ve ksantan oraninin kullanim oraminm artmasi daha yiiksek yiiksek mso

degerininin dl¢iilmesine sebep olmustur.
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Sekil 3.13. Patates nisastas1 ve su ortaminda hazirlanan salep drneklerinde GG, CMC,
karragenan, ksantan ve aljinat gamlariin ns lizerine etkileri
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CMC, karragenan, ksantan ve aljinat gamlarinin nsg tizerine etkileri
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Tez calismasi kapsaminda ns tizerinde faktorlerin etkisini agiklayan MPS salep Ornegi
icin polinomiyal modele ait esitlik;

Y¢s50=0.047X;+0.051X,+0.022X3+0.098 X4 +0.026X5+0.036 X, X,+0.016X,X3+0.035X,
X3-0.003X; X4+0.022X,X4+0.018X3X4-0.001X; X5+0.014X,X5+0.025X3X5-0.009X4 X5
olarak bulunmustur. MPS ortaminda hazirlanan salep orneklerinde gam tiplerinin ms
izerindeki etkilerine ait varyans analiz sonuglar1 Tablo 3.8.’de verilmistir.

Tablo 3.8. MPS ortaminda hazirlanan salep orneklerinde GG, CMC, karragenan,
ksantan ve aljinat gamlarinin 15y tizerine etkisinin varyans analiz

sonuglar1
Varyasyon kaynagi S.D. |K.O F R’ RMSE
Model 14 10.031 2.748 0.71 0.028
X, (GG) 1 0.009 11.584%#:
X,(CMC) 1 0.010 13.302%#:
X;(Karragenan ) 1 0.002 2.571
X (Ksantan ) 1 0.040 49.569%**
Xs(Aljinat ) 1 0.002 3.642*
X1* X, 1 0.001 1.665
X1* X5 1 0.000 0.352
X, * X5 1 0.001 1.588
X* Xy 1 0.000 0.013
Xo * Xy 1 0.000 0.650
X, * X, 1 0.000 0.424
X1* Xs 1 0.000 0.001
X, * X5 1 0.000 0.258
X5 * Xs 1 0.000 0.795
X4 * X5 1 0.000 0.113
Hata 16 [0.013
Genel 30 ]0.044

#:%p<(.01 #*p<0.05 *p<0.1

Varyans analizi sonuclarma gore; GG, CMC, ksantan gamlarinin MPS ortaminda
hazirlanan salep orneklerinde sy iizerine etkisi p<0.01 diizeyinde 6nemli bulunmustur.
Buna karsilik aljinat daha az 6neme sahip olup Onem seviyesi p<0.1 diizeyindedir.
Gamlar arasindaki etkilesimler arasi etki varyans analizi sonucuna gore istatistiki
anlamda Onemli degildir. Faktorlerin etkisini acgiklayan liclii cizgisel grafikler Sekil
3.15.de gosterildigi gibi CMC ve ksantan gamlarinin kullanim oranlarmnin artmasi

daha yiiksek nso degerine sebep olmustur.

Tez caligmas1 kapsaminda ms5o lizerinde faktorlerin etkisini agiklayan MPST

ortaminda hazirlanan salep 6rnegi i¢in polinomiyal modele ait esitlik;
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Yn50=0.095X;+0.129X,+0.202X3+0.195X4 +0.067X50.063X; X>+0.231X,X3+0.059X,
X3+0.119X; X4+0.039X,X4+0.030X3X4+0.087X; X5+0.043X,Xs+0.026X3X5+0.031X4
X5 olarak bulunmustur. MPST ortaminda hazirlanan salep drneklerinde gam tiplerinin
Nso tizerindeki etkilerine ait varyans analiz sonuglar1 Tablo 3.9.’da verilmistir.

Tablo 3.9. MPST ortaminda hazirlanan salep drneklerinde GG, CMC, karragenan,
ksantan ve aljinat gamlarinin nso iizerine etkisinin varyans analiz

sonuclar1
Varyasyon kaynagi S.D. | K.O F R’ RMSE
Model 14 10.246 1.240 0.52 0.119
X1 (GG) 1 0.038 2.688
X2(CMC) 1 0.070 4.987%*
X3(Karragenan) 1 0.172 12.140%**
X4(Ksantan) 1 0.160 11.359%**
X5(Aljinat) 1 0.019 1.352
X1* X2 1 0.004 0.288
X1* X3 1 0.055 3.898*
X2 *X3 1 0.003 0.254
X1* X4 1 0.014 1.030
X2 * X4 1 0.001 0.112
X3 * X4 1 0.000 0.065
X1* X5 1 0.007 0.552
X2 * X5 1 0.001 0.138
X3 * X5 1 0.000 0.050
X4 * X5 1 0.001 0.073
Hata 16 [0.226
Genel 30 10.472

#:%p<(.01 **p<0.05 *p<0.1

Varyans analiz sonuglarina gore; karragenan ve ksantan gamlarmin etkisi p<0.01
diizeyinde 6nemli bulunmustur. Buna karsilik CMC daha az 6neme sahip olup p<0.05
diizeyinde onemli bulunmustur. Gamlar arasindaki etkilesimler arasi en 6nemli etkiyi
GG ve karragenan gam p<0.1 diizeyinde gostermistir. Faktorlerin etkisini agiklayan
iiclii cizgisel grafikler Sekil 3.16 incelendiginde karragenan ve ksantan gamlarinin
kullanim oraninin artmasi daha yiiksek nso degeri gostermisken; Aljinat, GG ve CMC
kullanilan salep Orneginde GG kullanimin artmasi daha yiiksek mnso degerine sebep

olmustur.
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Sekil 3.15. Modifiye patates nigastast ve su ortaminda hazirlanan salep orneklerinde
GG, CMC, karragenan, ksantan ve aljinat gamlarinin 5o iizerine etkileri
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Sekil 3.16. Modifiye patates ve siit ortaminda hazirlanan salep 6rneklerinde GG, CMC,
karragenan, ksantan ve aljinat gamlariin ns iizerine etkileri
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3.1.3.Kivam Katsayis1 (K) Bulgulan

MS ve MST ortamlarinda hazirlanan salep 6rneklerinin 50 °C' deki kivam katsayisi (K)
ve akis davranis (n) indeksi degerleri Tablo 3.10.’da verilmistir.

Salep Orneklerinin belirli bir kesme araliginda elde dilen kesme hizi-kesme stresi
degerleri Uslii Yasa Modeli'ne uygulanarak, orneklerin kivam katsayis1 ve akis davranis
indeksi degerleri belirlenmistir. MS 6rneklerine ait en yiiksek kivam katsayist degeri
MS18 orneginde gozlenirken; en diisik MS19 Orneginde gozlemlenmistir. MS18
orneginin kivam katsayis1 2.074 iken; MS19 6rneginin kivam katsayis1 0.161 olarak
bulunmustur. MST o6rneginde ise en yiiksek kivam katsayis1 10.04 deger ile MST20
iken; en diisiik kivam katsayisina sahip 0.655 degeri ile MST22 6rnegi olmustur.
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Sekil 3.17. MS ve MST ortamlarinda hazirlanan salep 6rneklerine ait
kivam katsayis1 degerleri

Sekil 3.17'de MS ve MST ortamlarinda hazirlanan salep 6rneklerine ait kivam katsayis1
degerlerinin degiskenlikleri gosterilmistir. MS ve MST ortamlarinda hazirlanan
orneklerinin kivam katsayis1 degerleri arasindaki farklar belirli Olciide degiskenlik
gostermistir. Misir nigastasi siit ortaminda hazirlanan salep 6rnekleri daha yiiksek kivam

ozelligi gostermistir.
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Tablo 3.10. MS ve MST ortamlarinda hazirlanan salep drneklerine ait K, n ve

R’ degerleri
Ornek MSK(Pa.s") |MSn MSR? MSTK(Pasn) |MSTn MSTR?
1 0.342 0.700 0.999 1.791 0.529 0.999
2 0.327 0.714 0.999 1.162 0.559 0.999
3 1.112 0.445 0.999 3.934 0.341 0.992
4 0.489 0.654 0.999 1.724 0.514 0.998
5 1.275 0.434 0.999 2.767 0.423 0.996
6 1.197 0.426 0.999 3.263 0.375 0.994
7 1.074 0.460 0.999 5.093 0.310 0.996
8 0.283 0.711 0.999 2.556 0.384 0.995
9 1.255 0.434 0.999 3.881 0.377 0.996
10 0.875 0.483 0.999 9.347 0.169 0.977
11 0.355 0.690 0.999 2.307 0.444 0.997
12 1.036 0.436 0.999 9.387 0.204 0.993
13 0.582 0.584 0.997 1.868 0.457 0.996
14 1.560 0.403 0.999 3.253 0.397 0.995
15 0.384 0.677 0.999 1.642 0.490 0.998
16 0.236 0.743 0.999 3.443 0.414 0.997
17 0.259 0.730 0.999 4.073 0.341 0.992
18 2.074 0.329 0.998 2.970 0.359 0.985
19 0.161 0.783 0.999 1.062 0.588 0.998
20 0.785 0.496 0.999 10.04 0.195 0.991
21 1.088 0.457 0.999 8.112 0.264 0.996
22 0.173 0.771 0.999 0.655 0.596 0.999
23 0.179 0.739 0.999 6.927 0.250 0.987
24 1.773 0.348 0.999 5.763 0.281 0.992
25 1.235 0.403 0.999 6.529 0.266 0.997
26 0.263 0.728 0.999 1.762 0.519 0.998
27 0.161 0.796 0.999 4.683 0.320 0.987
28 1.165 0.426 0.999 7.920 0.296 0.996
29 0.870 0.481 0.999 7.722 0.218 0.997
30 1.006 0.463 0.999 1.463 0.538 0.999
31 0.228 0.677 0.999 1.114 0.551 0.999

MMS ve MMST ortaminda hazirlanan salep 6rneklerinin 50 °C' deki kivam katsayisi
(K) ve akis davranis indeksi (n) degerleri Tablo 3.11°de verilmistir.
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Tablo 3.11. MMS ve MMST ortamlarinda hazirlanan salep orneklerine ait K, n ve

R’ degerleri
Ornek | MMS(Pas") | MMSn MMSg’ MMSTk(Pas”) |MMSTn | MMSTg>
1 0.699 0.640 0.999 3.065 0.470 1.000
2 0.638 0.648 0.998 1.570 0.534 1.000
3 1.649 0.415 0.999 4.528 0.354 0.995
4 1.121 0.560 0.997 4.540 0.378 0.999
5 1.681 0.431 0.999 7.002 0.311 0.998
6 1.696 0.421 0.999 3.821 0.372 0.996
7 1.801 0.424 0.999 8.145 0.230 0.984
8 0.562 0.651 0.999 4.354 0.353 0.999
9 1.887 0.400 0.999 3.845 0.376 0.998
10 1.393 0.452 0.999 7.256 0.262 0.990
11 0.594 0.649 0.999 5.331 0.332 0.996
12 1.761 0.422 0.999 4.536 0.309 0.997
13 1.251 0.496 0.993 4.442 0.352 0.997
14 2.249 0.374 0.998 5.809 0.303 0.990
15 0.685 0.628 0.999 2.278 0.461 0.999
16 0.589 0.658 0.999 2.772 0.436 0.999
17 0.773 0.628 0.999 5.005 0.345 0.995
18 2.926 0.325 0.998 11.280 0.224 0.991
19 0.468 0.681 0.999 4.621 0.414 0.998
20 1.866 0.429 0.999 9.334 0.211 0.990
21 1.364 0.460 0.999 8.307 0.234 0.996
22 0.555 0.645 0.999 1.926 0.526 1.000
23 0.615 0.628 0.999 5.694 0.334 0.999
24 2.461 0.355 0.999 7.315 0.262 0.991
25 2.636 0.357 0.999 5.552 0.304 0.998
26 0.388 0.703 0.999 3.223 0.432 0.999
27 0.310 0.763 0.999 3.955 0.375 0.997
28 2.377 0.382 0.999 4.332 0.321 0.995
29 1.322 0.481 0.999 5.016 0.332 0.996
30 1.520 0.458 0.999 6.131 0.316 0.999
31 0.666 0.619 0.999 1.887 0.478 0.999

MMS ortaminda hazirlanan salep Orneklerine ait en yiiksek kivam katsayis1 degeri
MMS18 orneginde gozlenirken; en diisik MMS27 0Orneginde bulunmustur. MMS18
orneginin kivam katsayis1 0.926 iken; MMS27 6rneginin kivam katsayis1 0.310 olarak
tespit edilmistir. MMST ortaminda hazirlanan salep drneklerinde ise en yiiksek kivam
katsayis1 11.280 deger ile MMSTI18 iken; en diisik kivam katsayisina sahip 1.570
degeri ile MST2 6rnegi olmustur.
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Sekil 3.18. MMS ve MMST ortamlarinda hazirlanan salep 6rneklerine
ait kivam katsayis1 degerleri

Sekil 3.18."de MMS ve MMST ortaminda hazirlanan salep oOrneklerine ait kivam

katsayis1 degerlerinin degiskenlikleri gosterilmistir. Modifiye

misir nisastasi siit

ortaminda hazirlanan salep ornekleri daha yiiksek kivam 6zelligi gostermistir.

PS ve PST ortaminda hazirlanan salep orneklerinin 50 °C' deki kivam katsayisi ve akis

davranis indeksi degerleri Tablo 3.12.’de verilmistir.

Tablo 3.12. PS ve PST ortamlarinda hazirlanan salep 6rneklerine ait K, n ve R?

degerleri

Ornek PSk(Pas") PSn PSk» PSTx(Pas") |PSTn PSTk>
1 1.494 0.519 0.999 2.372 0.489 0.999
2 1.186 0.504 0.999 1.957 0.497 0.999
3 1.828 0.418 0.998 5.749 0.305 0.991
4 1.765 0.462 0.999 2.800 0.434 0.999
5 2.229 0.390 0.999 3.706 0.402 0.995
6 2.075 0.414 0.998 2.675 0.413 0.996
7 1.737 0.436 0.999 3.166 0.383 0.995
8 1.271 0.485 0.999 3.065 0.387 0.996
9 2.502 0.385 0.999 2.350 0.441 0.998
10 1.829 0.432 0.998 3.388 0.411 0.994
11 2.075 0.414 0.998 4.546 0.354 0.99

12 1.871 0.443 0.998 3.794 0.373 0.996
13 2.585 0.410 0.999 3.686 0.377 0.998
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Ornek PSk(Pas") PSn PSk» PSTk(Pas") |PSTn PSTx»
14 2.786 0.386 0.998 3.052 0.414 0.998
15 1.604 0.460 0.999 2.250 0.473 0.999
16 0.968 0.531 0.999 2.845 0.440 0.998
17 1.275 0.497 0.999 3.063 0.390 0.995
18 3.180 0.319 0.997 6.309 0.324 0.996
19 0.484 0.552 0.999 7.210 0.181 0.980
20 2.140 0.435 0.999 3.145 0.397 0.995
21 1.678 0.452 0.999 4.507 0.371 0.994
22 0.948 0.530 0.999 1.684 0.432 0.999
23 2.032 0.466 0.999 4.258 0.372 0.997
24 2.559 0.355 0.998 3.431 0.385 0.797
25 1.955 0.390 0.998 10.039 0.207 0.978
26 1.137 0.519 0.999 3.549 0.401 0.998
27 0.697 0.571 1.000 3.594 0.385 0.988
28 2.365 0.381 0.998 2.818 0.421 0.998
29 1.635 0.468 0.998 3.453 0.379 0.995
30 1.415 0.445 0.999 2.597 0.426 0.997
31 1.728 0.443 0.999 1.766 0.466 0.999

PS ortaminda hazirlanan salep orneklerine ait en yiiksek kivam katsayis1 degeri PS18

orneginde gozlenirken; en diisik MMS27 oOrneginde gozlemlenmistir. PS18 6rneginin
kivam katsayis1 3.180 olustururken, MMS19 6rneginin kivam katsayist 0.484 olarak
bulunmustur. PST ortaminda hazirlanan salep 6érneginde ise en yiiksek kivam katsayisi

10.039 deger ile PST25 iken; en diisiik kivam katsayisina sahip 1.684 degeri ile PST22

Ornegi olmustur.
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Patates nisastasi su ve patates nisastast siit ortamlarinda hazirlanan salep orneklerine ait
kivam katsayis1 degerleri incelendiginde; siit ornekleri ile hazirlanan salep Ornekleri
kuru maddenin de artiy gOstermesi ile paralel su Orneklerine gore yiiksek kivam
ozellikleri gostermigtir. MPS ve MPST ortamlarinda hazirlanan salep 6rneklerinin 50°C'

deki kivam katsayis1 ve akis davranig indeksi degerleri Tablo 3.13.’de verilmistir

Tablo 3.13. MPS ve MPST ortamlarinda hazirlanan salep 6rneklerine ait K, n
ve R? degerleri

Ornek |MPSk(Pas”) |MPSn |MPSg, |MPSTk(Pas") |MPSTn | MPSTg,
1 0.340 0.711 10.999 |1.655 0.547 0.999
2 0.235 0.746 10.999 |0.798 0.657 0.999
3 0.676 0.538 10.999 |6.177 0.322 0.983
4 0.634 0.602 0.997 ]0.162 0.827 0.999
5 0.922 0.508 0.999 |3.120 0.428 0.997
6 0.694 0.529 0.999 |3.053 0.412 0.988
7 1.202 0.496 |0.999 |7.799 0.273 0.993
8 0.401 0.680 |0.999 |4.807 0.297 0.994
9 0.931 0.511 0.999 |2.037 0.597 0.999
10 0.726 0.540 ]0.999 |2.591 0.426 0.998
11 0.315 0.692 10.999 |5.726 0.305 0.991
12 0.662 0.540 0.999 |15.136 0.227 0.900
13 0.387 0.653 |0.998 |1.841 0.467 0.995
14 1.078 0.497 10.999 |3.953 0.395 0.994
15 0.437 0.667 |0.999 |1.084 0.595 1.000
16 0.230 0.765 10.999 |5.070 0.300 0.990
17 0.336 0.707 10.999 |5.175 0.430 0.998
18 2.578 0.364 |0.997 |5.446 0.345 0.988
19 0.092 0.853 0.999 |3.839 0.430 0.997
20 0.564 0.566 |0.999 |2.021 0.460 0.991
21 1.747 0.477 10.999 [10.193 0.204 0.989
22 0.126 0.805 |1.000 |0.451 0.717 1.000
23 0.233 0.741 ]0.999 |8.867 0.255 0.996
24 1.310 0.425 10.999 |4.615 0.336 0.990
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Ornek | MPSg(Pas") |MPSn |MPSg, | MPSTk(Pas") |MPSTn | MPSTg,
25 0.750 0.517 [0.999 |12.745 0.170  10.935
26 0.214 0.777 10.999 |3.911 0.404 10.996
27 0.145 0.795 |0.999 |2.718 0.457 [0.997
28 0.940 0.484 |0.999 |3.208 0.399 10.991
29 0.618 0.562 [0.999 |1.054 0.568 [0.998
30 1.012 0.499 [0.999 |5.364 0.324  10.990
31 0.109 0.782 |0.996 |0.866 0.611 [0.999

MPS ortaminda hazirlanan salep Orneklerine ait en yiiksek kivam katsayis1 degeri

MPS18 o6rneginde gozlenirken; en diisik MPS19 6rneginde gozlemlenmistir. MPS18

orneginin kivam katsayist 2.578 iken; MPST19 6rneginin kivam katsayis1 0.092 olarak

bulunmustur. MPST ortaminda hazirlanan salep Orneginde ise en yiiksek kivam

katsayis1 15.136 deger ile MPST12 iken; en diisilk kivam katsayisina sahip 0.162

degeri ile MPST4 6rnegi olmustur.
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Sekil 3.20. MPS ve MPST ortamlarinda hazirlanan salep orneklerine ait

kivam katsayisi (K) degerleri

Modifiye patates nigastast su ve modifiye patates nigastasi siit ortamlarinda hazirlanan

salep orneklerine ait kivam katsayis1 degerleri incelendiginde modifiye patates nigastasi

ortaminda

su ve siit ortaminda hazirlanan salep Ornekleri farkli kivam oOzellikleri

gostermistir [Sekil 3.20].
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3.1.4.Kivam Katsayis1 (K) 'nin Modellenmesi

Tez calismas1 kapsaminda, kivam katsayis1 iizerinde faktorlerin etkisini aciklayan MS

ortaminda hazirlanan salep 6rnegi i¢in polinomiyal modele ait esitlik;

YMSk=0.266X,+0.155X,+0.068X3+1.006X4 +0.077X5+0.149X,X,0.096 X, X3+0.047X,
X3+0.642X; X4+0.258 XX 4+0.124X3X4-

0.064X; X5+0.086X,X5+0.033X3X5+0.144X,4 X5 seklinde bulunmustur. MS ortaminda
hazirlanan salep Orneklerinde gam tiplerinin kivam katsayisi iizerindeki etkilerine ait

varyans analiz sonuclar1 Tablo 3.14.’de verilmistir.

Tablo 3.14. MS ortaminda hazirlanan salep 6rneklerinde GG, CMC, karragenan,
ksantan ve aljinat gamlarinin kivam katsayisi1 {izerine etkisinin varyans
analiz sonuglar

Varyasyon kaynagi S.D. |K.O F R’ RMSE
Model 14 8.250 52.862 0.98 0.105
X1 (GG) 1 0.298 26.747#%:%

X2(CMC) 1 0.100 9.036%**

X3(Karragenan) 1 0.019 1.772

X4(Ksantan) 1 4.246 380.942%%*

X5(Aljinat) 1 0.025 2.253

X1* X2 1 0.022 2.057

X1* X3 1 0.009 0.854

X2 *X3 1 0.002 0.204

X1* X4 1 0.424 38.107%**

X2 * X4 1 0.068 6.157%*

X3 * X4 1 0.015 1.425

X1* X5 1 0.004 0.388

X2 * X5 1 0.007 0.692

X3 * X5 1 0.001 0.106

X4 * X5 1 0.021 1.925

Hata 16 0.178

Genel 30 8.428

##%p<0.01 **p<0.05 *p<0.1

Varyans analizi sonuglarmma gore; GG, CMC ve ksantan gamlarmin MS ortaminda
hazirlanan salep orneklerinde kivam katsayisi tizerine etkisi p<0.01 diizeyinde onemli
bulunmugtur. Buna karsiik karragenan ve aljinat gamlarinin etkisi Onemsiz

bulunmugstur. Ksantan gamin etkisi tek bagina kullanilan diger gamlara gore istatistiki
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olarak daha onem ifade etmektedir (p<0.01). GG ve ksantan gamin etkilesim etkisi
p<0.01 diizeyinde onemli bulunmustur. CMC ve ksantan gamin etkisi bu etkiye karsilik
daha az Ooneme sahip olmustur (p<0.05). Faktorlerin etkisini agiklayan icli ¢izgisel
grafikler Sekil 3.21.de  gosterildigi gibi GG ve ksantan gamlarinm kullanim

oranlarinin artmasi daha yiiksek kivam katsayis1 dl¢iilmesine yol agmistir.

YMSTk=0.868X,+0.735X,+0.184X3+0.958X,4 0.043X50.501X;X,+4.307X,X3+2.097X
2 X3+4. 731X Xy+1.606X,X4+5.632X3Xu+1.124X,; Xs5+0.282X,X5+5.397X3Xs+4.521X
4Xs olarak bulunmusgtur. Gam tiplerinin MST ortaminda hazirlanan salep orneklerinde
kivam katsayis1 iizerindeki etkilerine ait varyans analiz sonuclar1 Tablo 3.15.’de
verilmistir.

Tablo 3.15. MST ortaminda hazirlanan salep 6rneklerinde GG, CMC, karragenan,

ksantan ve aljinat gamlarinin kivam katsayisi tizerine etkisinin varyans
analiz sonuclar1

Varyasyon kaynagi S.D. [K.O F R’ RMSE
Model 14 152.620 2.088 0.65 2.284
X1 (GG) 1 3.162 0.605

X2(CMC) 1 2.264 0.433

X3(Karragenan) 1 0.142 0.027

X4(Ksantan) 1 3.854 0.738

X5(Aljinat) 1 0.008 0.001

X1* X3 1 19.116 3.661*

X2 * X3 1 4.531 0.867

X1* X4 1 23.058 4.416*

X2 * X4 1 2.659 0.509

X3 * X4 1 32.680 6.259%*

X1* X5 1 1.302 0.249

X2 * X5 1 0.082 0.015

X3 * X5 1 30.010 5.748%*

X4 * X5 1 21.062 4.034*

Hata 16 83.529

Genel 30 236.150

*#%p<0.01 **p<0.05 *p<0.1
Varyans analizi sonuglarina gore; GG, CMC, karragenan, ksantan ve aljinat gamlarinin
MST ortaminda hazirlanan salep Orneklerinde kivam katsayis1 tizerine tek baslarina
Onemsiz bulunmustur. Karragenan ve ksantan ve karragenan ve aljinat gamlari
arasindaki etkilesim p<0.05 diizeyinde 6nemli bulunmustur. Buna karsilik GG ve
karragenan, GG ve aljinat, ksantan ve aljinat gamlar1 arasindaki etkilesim daha az

Oneme sahip olup p<0.1 diizeyinde 6neme sahip olmustur.
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Sekil.3.21. Misir nisastasi ve su ortaminda hazirlanan salep 6rneklerinde GG, CMC,
karragenan, ksantan ve aljinat gamlarinin kivam katsayis1 (K) tizerine
etkileri
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Sekil.3.22. Misir nigastasi ve siit ortaminda hazirlanan salep 6rneklerinde GG, CMC,
karragenan, ksantan ve aljinat gamlarinin kivam katsayisi (K) iizerine etkileri
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Tez calismas1 kapsaminda, kivam katsayisi tizerinde faktorlerin etkisini aciklayan MMS

salep Ornegi i¢in polinomiyal modele ait esitlik;

YMMSk=0.553X;+0.321X,+0.182X3+1.369X4+0.233X5+0.237X, X2+0.099X,X30.087
Xo X3+ 1.111X; X4+0.135X5X4+0.390X5X4+0.009X; Xs+0.141X,X5-
0.037X3X5+0.321X4X5 olarak bulunmustur. Gam tiplerinin MMS ortaminda hazirlanan
salep orneklerinde kivam katsayisi lizerindeki etkilerine ait varyans analiz sonuglar1
Tablo 3.16.’da verilmistir.

Tablo 3.16. MMS ortaminda hazirlanan salep orneklerinde GG, CMC, karragenan,

ksantan ve aljinat gamlarinin kivam katsayisi tizerine etkisinin varyans
analiz sonuclar1

Varyasyon kaynagi S.D. |K.O F R? RMSE
Model 14 |15.024 12.365 0.92 0.294
X1 (GG) ) 1.283 14,7867

X2(CMC) 1 0.432 4.987**

X3(Karragenan) 1 0.139 1.607

X4(Ksantan) 1 7.866 90.64 17

X5(Aljinat) 1 0.227 2.625

X1* X2 | |0.058 0.668

X1* X3 1 0.010 0.117

X2 * X3 1 0.007 0.091

X1* X4 | 1.271 14.653%%%

X2 * X4 | |0.018 0216

X3 * X4 1 0.157 1.813

X1* X5 . |0.000 0.000

X2 * X5 | ]0.020 0.239

X3 * X5 . |0.001 0.016

X4 * X5 | |0.106 1225

Hata 16 1.388

Genel 30 16.413

#:%p<(.01 **p<0.05 *p<0.1

Varyans analizi sonuclarina gore; GG ve ksantan gamlarmin MMS ortaminda
hazirlanan salep orneklerinde kivam katsayisi tizerine etkisi p<0.01 diizeyinde onemli
bulunmustur. Buna karsiik CMC gamin kivam katsayis1 lizerine etkisi p<0.05
diizeyinde daha az oneme sahip olmustur. Gamlar arasindaki etkilesimlere bakildiginda
GG ve ksantan gam p<0.01 diizeyinde etkili bulunmustur. Faktorlerin etkisini agiklayan

ticli cizgisel grafikler Sekil 3.23 incelendiginde ksantan gam ve GG kullanilmasi daha
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yilksek kivam katsayis1 goOstermistir. Tez calismasi kapsaminda, kivam katsayisi
tizerinde faktorlerin etkisini agiklayan MMST salep 0rnegi icin polinomiyal modele ait

esitlik;

YMMSTg=2.122X,+1.258X,+1.949X3+5.305X4 +0.764X5+1.281X,X,+2.003X; X3+1.2
36X, X3.0.485X; Xu+1.804X,X4-0.855X3X4-0.968X; X5-0.291X,X5+1.970X5Xs-
0.913X4 X5 olarak bulunmustur. MMST ortaminda hazirlanan salep orneklerinde gam
tiplerinin kivam katsayis1 iizerindeki etkilerine ait varyans analiz sonuglar1 Tablo
3.17.’de verilmistir.

Tablo 3.17 MMST ortaminda hazirlanan salep 6rneklerinde GG, CMC, karragenan,

ksantan ve aljinat gamlarinin kivam katsayisi tizerine etkisinin varyans
analiz sonuglar1

Varyasyon kaynagi S.D. |K.O F R’ RMSE
Model 14 109.569 2.938 0.72 1.632
X1 (GG) 1 18.885 7.090%*

X2(CMC) 1 6.644 2.494

X3(Karragenan) 1 15.933 5.982%*

X4(Ksantan) 1 117.974 44.291%%*

X5(Aljinat) 1 2.447 0.918

X1* X2 1 1.691 0.635

X1* X3 1 4.134 1.552

X2 * X3 1 1.574 0.591

X1* X4 1 0.242 0.090

X2 * X4 1 3.355 1.259

X3 * X4 1 0.754 0.283

X1* X5 1 0.966 0.362

X2 * X5 1 0.087 0.032

X3 *X5 1 4.001 1.502

X4 * X5 1 0.860 0.322

Hata 16 42.617

Genel 30 152.187

*#*p<0.01 **p<0.05 *p<0.1
Varyans analizi sonuglarina gore; ksantan gaminin MMST ortaminda hazirlanan salep
orneklerinde kivam katsayisi iizerine etkisi p<0.01 diizeyinde 6nemli bulunmustur.
Buna karsilik karragenan ve GG gamlarinin kivam iizerine etkisi p<0.05 diizeyinde
Onemli bulunmustur. Gamlar arasindaki etkilesimler arasi iliski onemli bulunmamustir.
Faktorlerin etkisini ac¢iklayan iiclii ¢cizgisel grafikler Sekil 3.24 incelendiginde ksantan

gam kullanim oraninin artmasi kivam katsayisinin yiikselmesine yol agmuistir.



Sekil 3.23. Modifiye misir nisastasi ve su  ortaminda hazirlanan salep 6rneklerinde
GG, CMC, karragenan, ksantan ve aljinat gamlariin kivam katsayisi
(K) lizerine etkileri
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Sekil 3.24. Modifiye musir nisastas1 ve siit ortamindahazirlanan salep 6rneklerinde
GG, CMC, karragenan, ksantan ve aljinat gamlarmin kivam katsayisi
(K) lizerine etkileri
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Tez caliymasi kapsaminda, kivam katsayis1 iizerinde faktorlerin etkisini aciklayan PS
ortaminda hazirlanan salep 6rnegi i¢in polinomiyal modele ait esitlik:
YPSk=1.261X;+0.722X,40.253X341.558 X440.459X5+0.104 X X»+0.365X,X3+0.184 X,
X3-0.052X; X4-0.001X,X4-0.021X3X4+0.038X; X5-0.096X,X5-0.005X3X5+0.189X4 X5
olarak bulunmustur. PS ortaminda hazirlanan salep 6rneklerinde gam tiplerinin kivam
katsayisi iizerindeki etkilerine ait varyans analiz sonuglar1 Tablo 3.18.’de verilmistir.

Tablo 3.18. PS ortaminda hazirlanan salep 6rneklerinde GG, CMC, karragenan,
ksantan ve aljinat gamlarinin kivam katsayisi tizerine etkisinin varyans
analiz sonuclar1

Varyasyon kaynagi S.D. |K.O F R’ RMSE
Model 14 10.160 8.879 0.89 0.285
X1 (GG) 1 |6.675 81.6717%%

X2(CMC ) 1 2185 26,7377

X3(Karragenan) 1 0.268 3.288%x

X4(Ksantan) 1 10.182 124.571%%%

X5(Aljinat) 1 0.883 10.806***

X1* X2 1 |oo11 0.138

X1* X3 1 0.137 1.679

X2 * X3 1 (0035 0.429

X1* X4 1 |0.002 0.034

X2 * X4 1 [0.000 0.000

X3 * X4 1 [0.000 0.005

X1* X5 1 [o.001 0.018

X2 * X5 1 0.009 0.117

X3 * X5 1 [0.000 0.000

X4 * X5 1 0.037 0.453

Hata 16 1.307

Genel 30 11.468

*#*%p<0.01 **p<0.05 *p<0.1

Varyans analizi sonuglarina gore; GG, CMC, karragenan, aljinat ve ksantan gamlarinin
kivam katsayis1 {iizerine etkisi p<0.01 diizeyinde 6nem arz etmektedir. Gamlar
arasindaki etkilesimler arasi varyans analiz sonucuna gore 6nemli degildir. Faktorlerin
etkisini ag¢iklayan iiclii cizgisel grafikler Sekil 3.25 incelendiginde ksantan gamin
kullanim oraninin artmast GG'dan daha yiiksek kivam katsayis1 6zelligi gostermistir.
Aljinat, CMC ve karragenanin kullanildig: salep 6rneklerinde CMC kullanimin artmasi
daha yiiksek kivam katsayis1 6zelligi gostermistir.

Tez ¢aligmasi kapsaminda, kivam katsayisi lizerinde faktorlerin etkisini aciklayan PST

ortaminda hazirlanan salep 0rnegi i¢in polinomiyal modele ait esitlik;
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YPSTk=1.707X,+1.226X,+3.472X3+3.060X4 +0.876X5-0.293 X, X,+0.647X; X -
1.094X, X3-0.052X; X4-0.973X:X4+0.448X3X4-0.912X; X5+0.068X:X5-1.139X3Xs-
1.454X4X5 olarak bulunmustur. PST ortaminda hazirlanan salep Orneklerinde gam
tiplerinin kivam katsayis1 iizerindeki etkilerine ait varyans analiz sonuglar1 Tablo

3.19.’da verilmistir.

Tablo 3.19. PST ortaminda hazirlanan salep 6rneklerinde GG, CMC, karragenan,
ksantan ve aljinat gamlarinin kivam katsayisi {izerine etkisinin varyans
analiz sonuclar1

Varyasyon kaynagi S.D. |K.O F R’ RMSE
Model 14 62.617 2.787 0.71 1.266
X1 (GG) 1 12.229 7.621%

X2(CMC) 1 6.303 3.928%

X3(Karragenan) 1 50.548 31.503 %%

X4(Ksantan) 1 39.266 24 472 %%%

X5(Aljinat) 1 3.218 2.005

X1* X2 1 0.088 0.055

X1* X3 1 0.432 0.269

X2 * X3 1 1.233 0.768

X1* X4 1 0.002 0.001

X2 * X4 1 0.976 0.608

X3 * X4 1 0.206 0.128

X1* X5 1 0.858 0.534

X2 * X5 1 0.004 0.002

X3 * X5 1 1.338 0.833

X4 * X5 1 2.178 1.357

Hata 16 25.672

Genel 30 88.289

*#*p<0.01 **p<0.05 *p<0.1

Varyans analizi sonuclarina gore; karragenan ve ksantan gamlarinin kivam katsayisi
tizerine etkisi p<0.01 diizeyinde 6nem arz ederken; GG p<0.05 diizeyinde 6nemlilik
gostermistir. CMC gamin ise kivam katsayis1 iizerine etkisi p<0.1 diizeyinde 6nemli
bulunmustur. Gamlar arasindaki etkilesimler arasi etki varyans analiz sonucuna gore
Onemsiz bulunmustur.

Faktorlerin etkisini aciklayan iiclii cizgisel grafikler Sekil 3.26.’da gosterildigi gibi
karragenan ve ksantan gamlarmin kullamilmasi daha yiiksek kivam 6zelligi
gostermisken; Aljinat, GG ve CMC kullanilan salep 6rneklerinde GG oraninin artmasi

ile daha yiiksek kivam 6zelligi gdstermistir.
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Sekil 3.25. Patates nisastas1 ve su ortaminda hazirlanan salep 6rneklerinde GG,

CMC, karragenan, ksantan ve aljinat gamlarmin kivam katsayis1 (K)
tizerine etkileri
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Sekil 3.26. Patates nisastasi ve siit ortaminda hazirlanan salep 6rneklerinde GG,
CMC, karragenan, ksantan ve aljinat gamlarmin kivam katsayisi (K)
lizerine etkileri
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Tez caliymas1 kapsaminda, kivam katsayisi tizerinde faktorlerin etkisini aciklayan MPS
ortaminda hazirlanan salep 6rnegi i¢in polinomiyal modele ait esitlik;
YMPSk=0.178X;+0.124X,+0.007X3+1.216X4 +0.041X5+0.297X,X,+0.039X,X3+0.31
4X, X3-0.012X; X440.044X,X4-0.176X3X4+0.038X; X5+0.090X,X5+0.108X3X5-
0.377X4X5 olarak bulunmustur.

MPS ortaminda hazirlanan salep Orneklerinde gam tiplerinin  kivam katsayisi
izerindeki etkilerine ait varyans analiz sonuglar1 Tablo 3.20.’de verilmistir.

Tablo 3.20. MPS ortaminda hazirlanan salep drneklerinde GG, CMC, karragenan,
ksantan ve aljinat gamlarinin kivam katsayisi tizerine etkisinin varyans
analiz sonuclar1

Varyasyon kaynagi S.D. |K.O F R’ RMSE
Model 14 7.164 5.861 0.84 0.295
X1 (GG) 1 0.133 1.524

X2(CMC) 1 0.065 0.749

X3(Karragenan) 1 0.000 0.002

X4(Ksantan) 1 6.206 71.086%#*

X5(Aljinat) 1 0.007 0.084

X1# X2 1 0.090 1.042

X1* X3 1 0.001 0.018

X2 *X3 1 0.101 1.166

X1* X4 1 0.000 0.001

X2 * X4 1 0.002 0.022

X3 * X4 1 0.032 0.367

X1* X5 1 0.001 0.017

X2 * X5 1 0.008 0.097

X3 * X5 1 0.012 0.139

X4 * X5 1 0.146 1.682

Hata 16 1.396

Genel 30 8.561

*#**p<0.01 **p<0.05 *p<0.1
Varyans analizi sonuglarina gore; ksantan gaminin MPS ortaminda hazirlanan salep
orneklerinde kivam katsayisi iizerine etkisi p<0.01 diizeyinde 6nemli bulunmustur.
Gamlar arasindaki etkilesimler arasi etki varyans analizine gore anlaml bir fark yoktur.
Faktorlerin etkisini aciklayan iiclii ¢izgisel grafikler Sekil 3.27 incelendiginde ksantan

gamin kullanim oraninin artmasi daha yiiksek kivam katsayisi degeri vermistir.

Tez caligmasi kapsaminda, kivam katsayisi iizerinde faktorlerin etkisini aciklayan

MPST ortaminda hazirlanan salep drnekleri icin polinomiyal modele ait esitlik;
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YMPSTk=0.597X;+0.820X>+1.589X3+2.415X4 +0.184X51.735X,X»+8.713XX3+2.48
0X, X3+3.614X; X44+0.974X:X4+4.296X3X4+0.680X; Xs5+0.276X,X5+0.767X3 Xs5+0.2
66X4Xs olarak bulunmustur. Gam tiplerinin MPST ortaminda hazirlanan salep
orneklerinin kivam katsayisi tizerindeki etkilerine ait varyans analiz sonuglar1 Tablo
3.21.’de verilmistir.

Tablo 3.21. MPST ortaminda hazirlanan salep drneklerinde GG, CMC, karragenan,

ksantan ve aljinat gamlarinin kivam katsayisi tizerine etkisinin varyans
analiz sonuclar1

Varyasyon kaynagi S.D. |K.O F R’ RMSE
Model 14 |14 1.774 0.61 3.036
X1 (GG) 1 1 0.162

X2(CMC ) 1 1 0.306

X3(Karragenan) 1 1 1.149

X4(Ksantan) 1 1 2.654

X5(Aljinat) 1 1 0.015

X1# X2 1 1 0.336

X1* X3 1 1 8.485%

X2 * X3 1 1 0.687

X1* X4 1 1 1.460

X2 * X4 1 1 0.106

X3 * X4 1 1 2.062

X1# X5 1 1 0.051

X2 * X5 1 1 0.008

X3 * X5 1 1 0.065

X4 * X5 1 1 0.007

Hata 16 |16 147.473

Genel 30 |30 376.407

#4%p<0.01 **p<0.05 *p<0. 1

Varyans analizi sonuglarina gore; GG ve karragenan gam etkilesimi p<0.05 diizeyinde
onem arz etmektedir. Faktorlerin etkisini aciklayan {iclii ¢izgisel grafikler Sekil 3.28
incelendiginde karragenanin kullanim oraninin artmasi daha yiiksek kivam katsayisinin
Olciilmesine neden olmusken; ksantan, GG ve CMC gamlar1 karsilastirildiginda ksantan
gam daha yiiksek kivam katsayist degerini verirken; aljinat, GG ve CMC gamlari

karsilastirildiginda GG' 1n kullanim oranimnin artmasi yiiksek degere sebep olmustur.
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Sekil 3.27. Modifiye patates nisastasi ve su ortaminda hazirlanan salep orneklerinde
GG, CMC, karragenan, ksantan ve aljinat gamlarinin kivam katsayis1 (K)
lizerine etkileri
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Sekil 3.28. Modifiye patates nisastas1 ve siit ortaminda hazirlanan salep orneklerinde
GG, CMC, karragenan, ksantan ve aljinat gamlarmin kivam katsayis1 (K)
lizerine etkileri



3.1.5.Akis Davrams indeksi (n) Bulgulan

80

MS ve MST ortamlarinda hazirlanan salep 6rneklerinin 50°C' deki akis davranis indeksi

degerleri Tablo 3.10.’da verilmistir.

Tabloya gore en yiiksek akis davramig indeksi MS27 6rneginde 0.796 iken; en diisiik

MS18 6rneginde 0.329 bulunmustur. MST ortaminda hazirlanan salep Orneginde akis

davranig indeksi ise en yiiksek MST22 6rneginde degeri 0.5960 degeri ile bulunurken,

en diisiik akis davranis indeksi degeri MST10 6rneginde 0.169 degerinde gozlenmistir.
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Sekil 3.29. MS ve MST ortamlarinda hazirlanan salep drneklerine ait

akis davranig indeksi(n) degerleri

MMS ve MMST ortaminda hazirlanan salep 6rneklerinin 50 °C' deki akis davranis

indeksi degerleri Tablo 3.11.’de verilmistir. Tabloya gore en yiiksek akis davranis

indeksi MMS27 6rneginde 0.763 degerinde gozlenirken; en diisiikk akis davranis indeksi

degeri MMS18 o6rneginde 0.325 olarak oOl¢iilmiistiir.
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Sekil 3.30. MMS ve MMST ortamlarinda hazirlanan salep 6rneklerine

ait akis davranis indeksi (n) degerleri
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PS ve PST ortamlarinda hazirlanan salep 6rneklerinin 50 °C'deki akis davranis indeksi
degerleri Tablo 3.13.’de verilmistir. Tabloya gore en yiiksek akis davranis indeksi 0.571
degeri ile PS27 6rneginde saptanirken; en diisiik akis davranis indeksi 0.319 degeri ile
PS18 6rneginde bulunmustur. PST ortaminda hazirlanan salep 6rneginde ise en yiiksek
akis davranis indeksi PST2 salep 6rneginde 0.497 degeriyle gozlenirken; en diisiik akis
davranig indeksi 0.181degeri ile PST19 salep 6rnegi olmustur.
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Sekil 3.31. PS ve PST ortamlarinda hazirlanan salep 6rneklerine ait
akis davranis indeksi (n) degerleri

MPS ve MPST ortamlarinda hazirlanan salep 6rneklerinin 50 °C' deki akis davranis
indeksi degerleri Tablo 3.13.’de verilmistir. Tabloda gbzlenecegi iizere en yliksek akis
davranis indeksi MPS19 6rneginde 0.853 degerinde bulunurken; en diisiik akis davranis
indeksi degeri MPS18 6rneginde 0.364 olarak ol¢iilmiistiir.

0,9 1

0,8 - | l

m MPSn
m MPSTN

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
Salep ornekleri

Akis davranig indesksi
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Sekil 3.32.MPS ve MPST ortamlarinda hazirlanan salep 6rneklerine ait
akis davranis indeksi (n) degerler
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3.2.SALEP ORNEKLERININ FiZiIKOKIMYASAL OZELLIiKLERI

Calisma kapsaminda farkli g¢esitte gam ve nisasta ortamlarinda hazirlanan salep

orneklerine ait pH ve % briks degerleri belirlenmis ve bulgular modellendirilmistir.

3.2.1 pH Bulgulan

MS ortaminda hazirlanan salep Orneklerinde pH degerleri 7.39 ile 6.64 arasinda

degisirken; MST ortaminda hazirlanan salep Orneklerinde 6.96 ile 6.39 arasinda

[on

degistigi gozlenmistir. MS ve MST ortamlarinda hazirlanan salep 6rneklerine ait pH

degisimleri Sekil 3.33.’de gosterilmistir.

7,40 A
7,20 A
7,00 -~ l_
6,80
6,60 -
6,40 -
6,20 A
6,00 A

5,80 =
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Salep ornekler

pH

m MS

Sekil 3.33. MS ve MST ortamlarinda hazirlanan salep drneklerine
ait Olciilen pH degerleri

MMS ortaminda hazirlanan salep orneklerinde pH degerleri 7.50 ile 6.56 arasinda
degisirken; MMST ortaminda hazirlanan salep orneklerinde degerler 6.77 ile 6.52
arasinda tespit edilmistir. MMST ortaminda hazirlanan salep orneklerine ait pH

degisimleri Sekil 3.34. *de gosterilmistir.

7,600 -
7,400 -
7,200 -
7,000 -

©,800 - = MMS
6,600 -

MMST
6,400 A
6,200 A

6,000
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Salep ornekleri

Sekil 3.34. MMS ve MMST ortamlarinda hazirlanan salep 6rneklerine
ait Olciilen pH degerleri

pH
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PS ortaminda hazirlanan salep Orneklerinde pH degerleri 7.25 ile 7.06 arasinda

o

gozlenirken; PST ortaminda hazirlanan salep orneklerinde  6.75 ile 6.58 arasinda
degistigi bulunmustur. Degisiklikler Sekil 3.35.’de gosterilmistir.

mPsS
I ‘ ‘ ‘ ‘ ‘ h
7 9 11 13 15 17 19 21 23 25 27 29 31
Salep ornekleri
Sekil 3.35 PS ve PST ortamlarinda hazirlanan salep 6rneklerine ait
Olciilen pH degerleri
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3 s

1

MPS ortaminda hazirlanan salep Orneklerinde pH degerleri 7.3 ile 7.02 arasinda
bulunmusken; MPST ortaminda hazirlanan salep orneklerinde 6.96 ile 6.50 arasinda
bulunmugtur. MPS ve MPST ortaminda hazirlanan salep orneklerine ait pH bulgular1
Sekil 3.36.’da gosterilmistir.

7,400 ~
7,200 A

7,000 - l l L | | n { [
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6,600 - | MPS

pH

6,400 - U

6,200 A

6,000 = = B = =
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Salep ornekleri

Sekil 3.36 MPS ve MPST ortamlarinda hazirlanan salep drneklerine
ait Olciilen pH degerleri

3.2.2 %Briks Degerleri ile Tlgili Bulgular

MS ortaminda hazirlanan salep ornekleri incelendiginde; en yiiksek 15.52 briks degeri

ile MS18 ortaminda hazirlanan salep ornegi olmustur. MST ortaminda hazirlanan salep
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orneginde briks degeri 28.773 ile MST28 ortaminda hazirlanan salep 6rnegi oldugu
tespit edilmisti. MS ve MST ortamlarinda hazirlanan salep Orneklerinin briks

dagilimlar1 Sekil 3.37.’de goriilmektedir.

30 A

mMS
10 = MST

g AR A A e R e e e e

i 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Salep ornekleri

Sekil 3.37. MS ve MST ortamlarinda hazirlanan salep drneklerine ait
% briks degerleri

MMS ortaminda hazirlanan salep 6rnekleri incelendiginde en yiiksek briks degeri 14.36
ile MMS17 ortaminda hazirlanan salep ornegi iken; MMST o6rneginde briks degeri
28.42 ile MMST30 ortaminda hazirlanan salep ornegi bulunmustur. MMS ve MMST
ortamlarinda hazirlanan salep Orneklerinin briks dagilimlar1  Sekil 3.38.°de

goriilmektedir.

30 -~

2
=2 . rer = MMS
[=2]
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Salep ornekleri

Sekil 3.38. MMS ve MMST ortamlarinda hazirlanan salep
orneklerine ait % briks degerleri

PS ortaminda hazirlanan salep ornekleri incelendiginde en yiiksek briks degeri 14.663

ile PS11 ortaminda hazirlanan salep 6rnegi olmustur. PST ortamindaki salep 6rneginde
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briks degeri 29.69 ile PST22 ortaminda hazirlanan salep bulunmustur. PS ve PST
ortamlarinda hazirlanan salep Orneklerine ait briks dagilimlar1 Sekil 3.39.°da

goriilmektedir.
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Sekil 3.39. PS ve PST ortamlarinda hazirlanan salep 6rneklerine
ait % briks degerleri
MPS ortaminda hazirlanan salep ornekleri incelendiginde en yiiksek briks degeri 15.123
ile MPS21 ortaminda hazirlanan salep 6rnegi iken; MPST ortaminda hazirlanan salep
orneginde ise briks degeri 31.513 ile MPST14 ortaminda hazirlanan salep Ornegi tespit
edilmistir. MPS ve MPST ortamlarinda hazirlanan salep 6rneklerinin briks dagilimlar1
Sekil 3.40.’da goriilmektedir.
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Sekil 3.40. MPS ve MPST ortamlarinda hazirlanan salep orneklerine ait
%briks degerleri



4. BOLUM
TARTISMA-SONUC ve ONERILER

4.1. TARTISMA-SONUC

Bu tez ¢alismasi kapsaminda misir nisastasi (M), modifiye misir nisastas1 (MM), patates
nisastas1 (P), modifiye patates nisastasi (MP) ve guar gam (GG), karboksimetilseliiloz
(CMC), karragean, ksantan ve aljinat gamlar1 ile su veya siit ortaminda hazirlanan hazir
salep icecegi orneklerinde gamlarin kivam katsayisi (K), akis davrans indeksi (n), 50 s
kesme hizina baglh olarak, goriiniir viskozite degeri (ns50), pH, %briks degeri iizerine
etkileri ve model iiriin optimizasyonu arastirilmis ve calisma karigim dizayni ¢esidi
olan simpleks merkezli tasarim ile modellenmistir. Farkli tip gam ve nisasta
ortamlarinda hazirlanan salep Orneklerinde yapilan reolojik analizler sonucunda
orneklerin artan kesme hizina bagli olarak viskozitelerinde azalma tespit edilmistir.
Hazir toz salep icecegi ornekleri, reolojik bakimdan psedoplastik akis davrams 6zelligi
gostermistir. Dogan ve Kayacier [6] hazir salep orneklerinin reolojik 6zelliklerini
belirledikleri ¢alismada, su ve siit ilavesi ile hazirlanan saleplerin psedoplastik 6zellik
gosterdiklerini, dolayisiyla artan kesme hizina bagh olarak goriiniir viskozite
degerlerinin azaldigimi bildirmislerdir. Calismamizda reolojik analizler sonucunda siit
ile hazirlanan salep 6rneklerinde goriiniir viskozite degerleri yiiksek ¢ikmistir. Dogan ve
Kayacier  [6] salep ile ilgili yaptiklar1 calismada benzer bir bulguyu ortaya
koymuslardir. Kaynar su ve siit ile hazirlanan hazir salep Ornekleri reolojik olarak
karsilagtirilmis ve kuru madde miktar1 daha yiiksek oldugu i¢in siit ile hazirlanan
salebin goriiniir viskozitesinin, su ile hazirlanan salep Ornegine gore daha yiiksek
oldugu vurgulanmistir. Tezimizde calisilan hazir toz  salep icecegi ile yapilan
calismamiz  sonuc¢larimizin literatiir ile parelellik gosterdigi saptanmistir. Dogan ve

Kayacier [6] 50 °C’de su ile hazirlanan salep 6rneklerinin reolojik analizleri sonucunda
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kivam katsayist degerini 107 mPa.s" olarak; siit ile hazirlanan salep 6rneklerinde kivam
katsayisimni 564 mPa.s" degeri olarak bulmuslar ve siit ile hazirlanan salep 6rneginin
kivam indeksi su ile hazirlanan salep orneginin kivam indeksinden yiiksek oldugunu
bildirmislerdir. Kakao tozu ile hazirlanmis salep 6rneklerinde kivam katsayis1 degerleri
7.365-21.277 Pa.s" araliginda saptanmustir [8]. Telcioglu ve Kayacier [59] yaptiklar
bagka bir calismada seker ile hazirlanan salep 6rneklerinde ortalama kivam katsayisi
degeri 232.64 mPas" olarak gozlenirken, sakarin tatlandiricis1 kullanilarak hazirlanan
salep orneklerinde bu deger 236.89 mPas”, siklamat kullamilarak hazirlanan salep
orneginde 261.54 mPas" ve aspartam kullanilarak kullanilan salep Orneklerinde ise
249.69 mPas" olarak bulundugu bildirilmistir. MS ortaminda hazirlanan salep igecegi
orneklerinde kivam Kkatsayis1 degerleri 2.072-0.161 Pa.s" arahiginda bulunmus iken;
MST ortaminda hazirlanan salep Orneklerinde kivam Kkatsayist 10.04-0.655 Pa.s"
araliginda tespit edilmistir. MMS ortaminda hazirlanan salep icecegi orneklerinde ise
bu aralik 0.926-0.310 Pa.s" degeri iken; MMST ortaminda hazirlanan salep icecegi
orneklerinde 11.280-1.570 Pa.s" araliginda deger bulunmustur. PS ortaminda
hazirlanan salep 6rneklerinde kivam katsayis1 3.180-0.484 Pa.s" degerinde iken; PST
ortaminda hazirlanan salep orneklerinde 10.039-1.684 deger olarak tespit edilmis ve
MPS ortaminda hazirlanan salep orneklerinde 2.578 -0.092 Pa.s" deger iken; MPST
ortaminda hazirlanan salep 6rneklerinin kivam katsayis1  15.136-0.162 Pa.s" deger

olarak saptanmuistir.

Yapilan analizler sonucunda 50 °C’de ve agizdaki kesme hizina yakin olan 50 s kesme
hizinda, MS, MMST, MMS, MMST, PS, PST, MPST ortamlarinda hazirlanan hazir
salep icecegi Orneklerinde kivam katsayisi en yiiksek cikan gamin  ksantan gam
oldugu, siit ile hazirlanan salep Ornekleri ile su hazirlanan salep Ornekleri
karsilagtirildiginda siit ile hazirlanan salep orneklerinde daha yiiksek akis davranis
indeksi ve yiiksek kivam katsayis1 degerleri tespit edilmistir. Sinerji Ozellikleri

incelendiginde en gii¢lii sinerjiye sahip ornekler Tablo 4.1.’de verilmistir.
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Tablo 4.1.Model hazir toz salep icecegi formiilasyonunda en yiiksek sinerji etkileri
gosteren nisasta, gam kombinasyonlar1 ve kivam katsayis1 degerleri

Salep Ornekleri Gaz Kombinasyonlar1 Kivam katsayist
(K) (Pa.s™)
MS24 %50 GG + %50 ksantan gam 1.773
MS13 %100 GG 0.582
MS18 %100 ksan tan gam 2.074
MS 14 %33GG +% 33CMC+%33Ksantan gam 1.560
MST20 %20 GG + %20 CMC + %?20 karragenan + %20 10.040
Ksantan + %20 aljinat
MST 1 %100 CMC 1.791
MST13 %100 GG 1.868
MSTI18 %100 Ksantan 2.970
MST19 %100 Karragenan 1.062
MST22 %100 Aljinat 0.655
MST12 %25 GG+%?25Karragenan+%?25 Ksantan %25 Aljinat 9.387
MMS25 %33.33 GG + %33.33 karragenan + %33.33 ksantan 2.636
MMS 13 %100 GG 1.251
MMS19 %100 karragenan 0.468
MMS18 %100 ksantan 2.926
MMS24 %50 GG + %50 ksantan gam 2.461
MMST 20 %20 GG + %20 CMC + %20 karragenan + %20 9.334
ksantan + %20 aljinat

MMSTI %100 GG 4.442
MMSTI %100 CMC 3.065
MMST19 %100 karragenan 4.621
MMSTI18 %100 ksantan 11.280
MMST?22 %100 aljinat 1.926
MMST21 %33 CMC+%33 karragenan+%33 ksantan 8.307
PS14 9%33.33 GG + %33.33 CMC + %33.33 ksantan 2.786
PS13 %100 GG 2.585
PS1 %100 CMC 1.494
PS18 %100 ksantan 3.180
PS24 %50 GG+ %50 ksantan 2.559
PST25 %33.33 GG + %33.33 karragenan + %33.33 ksantan 10.039
PST3 %100 GG 3.686
PST19 %100 karragenan 7.210
PST18 %100 ksantan 6.309
PST3 %50 karragenan +%350 ksantan 5.749
MPS21 %33.33 CMC + %33.33 karragenan + %33.33 ksantan 1.747
MPS1 %100 CMC 0.340
MPS19 %100 karragenan 0.092
MPS18 %100 ksantan 2.578
MPS24 %50 GG+%50 ksantan 1.310
MPST12 %25 GG + %25 karragenan + %25 ksantan+ % 25 alji nat 15.136
MPST13 %100 GG 1.841
MPST19 %100 karragenan 3.839
MPST18 %100 ksantan 5.4466
MPST22 %100 aljinat 0.451
MPST25 % 33 GG+% 33 karragenan + % 33ksantan 12.745

MS;muisir nisastast su ortami, MST; musir nisastast siit ortami, MMS; modifiye misir nisastast su ortami,
MMST; modifiye misir nisastasi siit ortami, PS; patates nigastasi su ortami,PST; patates nigastasi siit
ortami, MPS; modifiye patates nisastasi su ortami, MPST; modifiye patates nisastas siit ortami
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Tablo 4.1.” de goriildiigii iizere model hazir toz salep icecegi formiilasyonunda en
yiiksek sinerji 0zelligini gosteren gamlar GG ve ksantan gam oldugu sonucu ortaya
cikmustir. MS24 salep orneginde GG ve ksantan gam birlikte kullanildiginda kivam
katsayis1 1.773 Pa.s" iken; GG tek basina kullanildiginda 0.582 Pa.s" olarak bulunmus
ve tek basina kullanilan ksantan gam 2.074 Pa.s" olarak tespit edilmistir. GG ve ksantan
gam sinerji etkilerinden dolay1 gida endiistrisinde sik¢a kullanilir [74,75]. Uriinlerde
sinerji etkilerinden dolay1r ve ekonomik, iiriin kalitesi i¢in iki veya daha fazla gam
kombinasyonu kullanilmasi gerekmektedir [5,76,77]. MST20 salep orneginde GG,
CMC, karragenan, ksantan ve aljinat birlikte kullanildiginda kivam katsayis1 10.040
Pa.s" tespit edilmisken; CMC tek basma kullanildiginda 1.791 Pa.s", GG tek basma
kullanildiginda 1.868 Pa.s", ksantan tek basina kullanildiginda 2.970 Pa.s", karragenan
tek basina kullanildiginda 1.062 Pa.s" ve aljinat tek basina kullanildiginda 0.665 Pa.s"
olarak saptanmigtir. MMS25 salep o6rneginde GG, karragenan ve ksantanin birlikte
kullanildiginda kivam Kkatsayis1 2.636 Pa.s" olarak Olciilmiisken; GG tek basima
kullanildiginda 1.251 Pa.s", karragenan tek bagina kullanildiginda 0.468 Pa.s" ve
ksantan tek basina kullanildiginda 2.926 Pa.s" olarak l¢iim gergeklestirilmistir. PST25
salep orneginde GG, karragenan ve ksantan gamlar1 birlikte kullanildiginda kivam
katsayisi 10.039 Pa.s" olarak bulunmugken; GG kullanildiginda 3.686 Pa.s", karragenan
kullanildiginda 7.210 Pa.s", ksantan kullanildiginda 6.309 Pa.s" olarak belirlenmistir.
MPS21 salep orneginde kivam katsayisi CMC, karragenan ve ksantan kullanildiginda
1.747 Pa.s" iken; CMC kullanildiginda 0.340 Pa.s", karragenan kullanildiginda 0.092
Pa.s", ksantan kullanildiginda 2.578 Pa.s" olarak tespit edilmistir. MPST12 salep
orneginde GG, karragenan, ksantan ve aljinat gamlar1 birlikte kullanildiginda 15.136
Pa.s", GG kullanildiginda 1.841 Pa.s", karragenan kullanildiginda 3.839 Pa.s", ksantan
kullanildiginda 5.446 Pa.s" ve aljinat kullanildiginda 0.451 Pa.s" olarak bulunmustur.

Dogan ve Toker [7], sicak cikolata formiilasyonu lizerine yaptiklar1 ¢alismada en iyi
gam kombinasyonunu 33.56 Pa.s" degeri ile en yiiksek kivam katsayisina sahip %59
ksantan gam ve %41 locust bean gam ortak kullanimi ile hazirlanan sicak cikolata
ornegi olarak belirlemislerdir. Kayacier ve Dogan'in [5] farkli konsantrasyon ve
kombinasyonlardaki gamlarla hazirladiklar1 salep Orneklerinde aljinatin sinerji etkisi
ksantan ve GG’dan daha yiiksek bulunurken; GG gamin saleple birlikte kullanildiginda

ksantan ve aljinattan daha yiiksek sinerji etkisi gosterdigi bildirilmistir. Khouryieh ve
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ark., [76] yaptiklar1 calismada ksantan, GG ve ksantan-GG soliisyonlariin farkli
karistrrma sicakliklarinda (25°C-80°C) dinamik, viskoelastik ve viskozite 6zellikleri
kapilar viskozimetre ile incelemislerdir. Iki sicaklikta da sinerjik etki tespit edilmistir
ancak en giiclii sinerji 80 °C’ de bulunmustur. Turk ve Schneider [77] kumas
boyalarinda galaktomannan igerige sahip GG, aljinat ilavesinin olumlu sinerjik etkileri
oldugunu belirtmislerdir. Model hazir toz salep icecegi 6rneklerinde kullanilan gamlar
ksantan gamla kullanildiginda sinerji etkisinin yiikseldigi gézlenmistir. Yapilan ¢alisma
kapsaminda model hazir toz salep icecegi 6rneklerinde akis davranmis indeksi degerleri
su ortaminda hazirlanan salep orneklerinde genel olarak siit ortaminda hazirlanan salep
orneklerine gore daha yiiksek bulunmustur ve kivam katsayisi ile genellikle parelellik
gostermistir. Dogan ve Kayacier’in [6] 50°C” de su ile yapilan salep Orneklerinin
reolojik analizleri sonucunda akis davranis indeksi degeri 0.38 olarak bulunurken; siitle
hazirlanan salep orneklerinde n degeri 0.57 olarak bildirilmistir. Kakao tozu ile
hazirlanmig salep orneklerinde yapilan diger bir calismada; orneklerin akis davranis
indeksini 0.231-0.326 araliginda saptanmustir [8]. Telcioglu ve Kayacier [2], yaptiklari
caligmada salep orneklerinde en diisiik akis davranis indeksi degerini 0.529 ile aspartam
kullanildig1 salep formiilasyonunda ve en yiiksek akis davranig indeksi degerini 0.547

ile sakarinin bulundugu salep formiilasyonunda tespit etmislerdir.

Tablo 4.2. %25 Guar gam, %25 Karragenan, %25 Ksantan ve %25 Aljinat kullanilarak

MPST ortaminda hazirlanan hazir toz salep 6rneginin maliyeti

Toz Salep Icerigi | Miktar (gr) Maliyet(TL)
Seker 750 1.875
Siit tozu 100 3.975
Salep 72 2.520
Nisasta 24 0.048
Guar Gam 13.5 0.284
Karragenan 13.5 0.284
Ksantan 13.5 0.099
Aljinat 13.5 0.540
TOPLAM 1000 9.625
GERCEK 15.881
MALIYET

Tablo 4.2." de goriildiigii gibi gercek maliyet toplam maliyete %65 diger giderler (isci,

elektrik vs..) eklenerek bulunmustur. %25 guar gam, %25 karragenan, %25 ksantan
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gam ve %?25 aljinat gam kullanilarak hazirlanan hazir toz salep Orneginde gercek

maliyet 15.881olarak bulunmustur.

Tablo 4.3. %100 Guar gam kullamilarak MPST ortammda kontrol grubu olarak
hazirlanan hazir toz salep 6rneginin maliyeti

Toz Salep igerigi Miktar (gr) Maliyet(TL)
Seker 750 1.875

Siit tozu 100 3.975

Salep 72 2.520
Nisasta 24 0.048

Guar Gam 54 1.134
TOPLAM 1000 9.552
GERCEK 15.76
MALIYET

Tablo 4.3." de goriildiigii gibi gercek maliyet toplam maliyete %65 diger gelirler
(isci,elektrik vs..) eklenerek bulunmustur. %100 Guar gam kullanilarak MPST

ortaminda kontrol grubu olarak hazirlanan hazir toz salep 6rneginin gercek maliyeti
15.76 TL olarak bulunmustur.

Tablo 4.4. %100 Karragenan kullanilarak MPST ortaminda hazirlanan hazir toz
salep Orneginin maliyeti

Icerigi Miktar (gr) Maliyet(TL)
Seker 750 1.875

Siit tozu 100 3.975

Salep 72 2.520
Nisasta 24 0.048
Karragenan 54 1.134
TOPLAM 1000 9.552
GERCEK 15.76
MALIYET

Tablo 4.4." de goriildiigii gibi gercek maliyet toplam maliyete %65 diger gelirler
(isci,elektrik vs..) eklenerek bulunmustur. %100 karragenan kullanmilarak MPST
ortamimda hazirlanan hazir toz salep Orneginin gercek maliyeti 15.76 TL olarak

bulunmustur.



Tablo 4.5. %100 Ksantan kullanilarak MPST ortaminda hazirlanan hazir toz

salep Orneginin maliyeti

Icerigi Miktar (gr) Maliyet(TL)
Seker 750 1.875

Siit tozu 100 3.975

Salep 72 2.520
Nisasta 24 0.048
Ksantan 54 0.40
TOPLAM 1000 8.818
GERCEK 14.55
MALIYET

Tablo 4.5." de goriildiigii gibi gercek maliyet

(isci,elektrik vs..) eklenerek  bulunmustur. %100 Ksantan

92

toplam maliyete %65 diger gelirler
kullanilarak ~ MPST

ortaminda hazirlanan hazir toz salep orneginin gercek maliyeti 14.55 TL olarak

bulunmustur.

Tablo 4.6. %100 Aljinat kullanilarak MPST ortaminda hazirlanan hazir toz salep

Orneginin maliyeti

Icerigi Miktar (gr) Maliyet(TL)
Seker 750 1.875

Siit tozu 100 3.975

Salep 72 2.520
Nisasta 24 0.048

Aljinat 54 2.16
TOPLAM 1000 10.58
GERCEK 17.457
MALIYET

Tablo 4.6." da goriildiigii gibi gercek maliyet

toplam maliyete %65 diger gelirler

(isci,elektrik vs..) eklenerek bulunmustur. %100 Aljinat kullanilarak MPST ortaminda

hazirlanan hazir toz salep 6rneginin ger¢ek maliyeti 17.457 TL olarak bulunmustur.

Maliyetler incelendiginde MPST ortaminda %100 Guar gam ile hazirlanan kontrol

grubumuzun gercek maliyeti 15.76 TL olarak bulunmusken; sinerjisi en yiiksek ¢ikan

%25 Guar gam, %25 Karragenan, %25 Ksantan ve %25 Aljinat kullanilarak MPST

ortaminda hazirlanan hazir toz salep 6rneginin gercek maliyeti ise; 15.881 TL olarak

bulunmustur. Tablo 4.1'de goriildiigii gibi %100 Guar gam kullanilarak kontrol grubu

olarak hazirlanan salep 6rneginin kivam katsayisi 1.841 Pa.s" iken; %25 Guar gam,
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%25 Karragenan, %25 Ksantan ve %25 Aljinat kullamlarak MPST ortaminda
hazirlanan hazir toz salep 6rneginin kivam katsayisi 15.76 Pa.s" olarak bulunmugtur. Bu
durumda ayni1 kivamda {iriin elde edebilmek icin MPST ortami icin %100 Guar gam
kullanilarak hazirlanan salep Orneginden daha yiiksek maliyette iiriin elde edilmis
olacaktir. %100 Karragenan kullanilarak MPST ortaminda hazirlanan hazir toz salep
orneginin gergcek maliyeti 15.76 TL ve kivam katsayisi 3.839 Pa.s"' dur.

%100 Ksantan kullanilarak MPST ortaminda hazirlanan hazir toz salep  0rneginin
gercek maliyeti maliyeti 14.55 TL ve kivam katsayis1 5.446 Pa.s" oldugundan dolay1
kontrol grubuna gore kivam ve maliyet agisindan tercih edilebilir. %100 Aljinat
kullanilarak MPST ortaminda hazirlanan hazir toz salep 6rneginin gercek maliyeti
17.457 TL olarak hesaplanmis ve bu fiyat kontrol grubuna gore yiiksek bir deger
gostermistir. MPST ortaminda aljinat kullanildiginda kivam katsayisi olarak Tablo 4.1
incelendiginde 0.451 Pa.s" 'dir. Maliyet ve kivam acisindan %100 aljinat ile MPST

ortaminda hazirlanan salep ornegi kullanildigi zaman zarar edilecektir.

Tablo 4.7. %20 Guar gam, %20 CMC, %20 Karragenan, %20 Ksantan ve %20 Aljinat
kullanilarak MST ortaminda hazirlanan hazir toz salep 6rneginin maliyeti

Icerigi Miktar (gr) Maliyet(TL)
Seker 750 1.875
Siit tozu 100 3.975
Salep 72 2.520
Nisasta 24 0.048
Guar Gam 10.8 0.226
CMC 10.8 0.313
Karragenan 10.8 0.226
Ksantan 10.8 0.079
Aljinat 10.8 0.432
TOPLAM 1000 9.694
GERCEK 15.995
MALIYET

Tablo 4.7." de goriildiigii gibi gercek maliyet toplam maliyete %65 diger gelirler
(isci,elektrik vs..) eklenerek  bulunmustur. %20 Guar gam, %20 CMC, %20
Karragenan, %20 Ksantan ve %20 Aljinat kullanilarak MST ortaminda hazirlanan hazir

toz salep Orneginin gercek maliyeti 15.995 TL olarak bulunmustur.



Tablo 4.8. %100 Guar gam kullanilarak MST ortaminda kontrol grubu olarak

hazirlanan hazir toz salep 6rneginin maliyeti

Icerigi Miktar (gr) Maliyet(TL)
Seker 750 1.875

Siit tozu 100 3.975

Salep 72 2.520
Nisasta 24 0.048

Guar Gam 54 1.134
TOPLAM 1000 9.552
GERCEK 15.76
MALIYET
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Tablo 4.8." de goriildiigii gibi gercek maliyet toplam maliyete %65 diger gelirler
(isci,elektrik vs..) eklenerek bulunmustur. %100 Guar gam kullanilarak MST ortaminda

hazirlanan hazir toz salep 6rneginin gercek maliyeti 15.76 TL olarak bulunmustur.

Tablo 4.9. %100 CMC gam kullanilarak MST ortaminda hazirlanan hazir toz salep
Orneginin maliyeti

Icerigi Miktar (gr) Maliyet(TL)
Seker 750 1.875

Siit tozu 100 3.975

Salep 72 2.520
Nisasta 24 0.048

CMC 54 1.566
TOPLAM 1000 9.984
GERQEK 16.47
MALIYET

Tablo 4.9." da goriildiigii gibi gercek maliyet

toplam maliyete %65 diger gelirler

(isci,elektrik vs..) eklenerek bulunmustur. %100 CMC kullanilarak MST ortaminda

hazirlanan hazir toz salep 6rneginin gercek maliyeti 16.47 TL olarak bulunmustur.



Tablo 4.10. %100 Karragenan gam kullanilarak MST ortaminda hazirlanan hazir toz

salep Orneginin maliyeti

Icerigi Miktar (gr) Maliyet(TL)
Seker 750 1.875
Siit tozu 100 3.975
Salep 72 2.520
Nisasta 24 0.048
Karragenan 54 1.134
TOPLAM 1000 9.552
GERCEK MALIYET 15.76

Tablo 4.10." da goriildiigii gibi %100 Karragenan

hazirlanan hazir toz salep 6rneginin gercek maliyeti 15.76 TL olarak bulunmustur.

Tablo 4.11. %100 Ksantan gam kullanilarak MST ortaminda hazirlanan hazir toz

S

alep 6rneginin maliyeti

Icerigi Miktar (gr) Maliyet(TL)
Seker 750 1.875

Siit tozu 100 3.975

Salep 72 2.520
Nisasta 24 0.048
Ksantan 54 0.395
TOPLAM 1000 8.813
GERCEK 14.541
MALIYET
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kullanilarak MST ortaminda

%100 Ksantan kullanilarak MST ortaminda hazirlanan hazir toz salep 6rneginin gercek

maliyeti 14.541 TL olarak bulunmusgtur.



Tablo 4.12. %100 Aljinat gam kullanilarak MST ortaminda hazirlanan hazir toz
salep Orneginin maliyeti

96

Icerigi Miktar (gr) Maliyet(TL)
Seker 750 1.875

Siit tozu 100 3.975

Salep 72 2.520
Nisasta 24 0.048

Aljinat 54 2.160
TOPLAM 1000 10.578
GERCEK 17.453
MALIYET

Tablo 4.12." de goriildiigii gibi gercek maliyet toplam maliyete %65 diger gelirler
(isci,elektrik vs..) eklenerek bulunmustur. %100 Aljinat kullanilarak MST ortaminda

hazirlanan hazir toz salep 6rneginin gercek maliyeti 17.453 TL olarak bulunmustur.

Maliyetler incelendiginde kontrol grubu olan %100 Guar gam ile hazirlanan hazir toz
salep ornegine gore karsilagtirma yapildiginda; guar gam ile hazirlanan salep 6rneginin
maliyeti %20 Guar gam, %20 CMC, %20 Karragenan, %20 Ksantan ve %20 Aljinat
kullanilarak MST ortaminda hazirlanan hazir toz salep orneginin maliyetine gore daha
diisiik ¢cikmistir.Tablo 4.1 incelendiginde kivam katsayis1 olarak MST ortaminda Guar
gamla hazirlanan salep 6rnegimizin kivam katsayis1 1.868 Pa.s" iken; %20 Guar gam,
%20 CMC, %20 Karragenan, %20 Ksantan ve %20 Aljinat kullanilarak MST
ortaminda hazirlanan hazir toz salep 6rneginin kivam katsayisi 10.040 Pa s" olarak

bulunmustur.

Guar gam ile hazirladigimiz 6rnegimizden ayni kivami yakalayabilmek i¢in yliksek
maliyette iiriin yapmak gerekmektedir. %100 Ksantan gamla hazirladigimiz salep
ornegimizin kivam katsayis1 2.970 Pa.s" olarak bulunmus ve bu kontrol grubuna goére

yiiksek ¢ikmustir.
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4.2. Oneriler

-Farkli gam ve nisasta ortamlarinda su veya siit ortaminda hazirlanan salep 6rneklerinde
sinerji  Ozelligi gosteren gamlar degisiklik gosterebilmekte ve iirlin recete

optimizasyonlarinda bu tezin sonuglar1 goz oniine alinabilir.

-Toz gida iireticileri tarafindan gam ve nigasta tipleri arasindaki mevcut sinerji etkileri

g0z Oniine alinarak maliyetler diisiiriilebilinir

-Karisim dizayn1 kullanilarak iiriin olusturma ve zaman agisindan kazang saglanabilir ve

bu yoniinden sektorel kazanclara yol acar.

-Hazir toz salep icecegi ile ilgili yapilacak calismalarda bu ¢alismanin sonuglar1 dikkate

almirsa hem {iiriin kalitesi hem de maliyet olumlu yonde etkilenebilir.
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EKLER

Ek-1 Salep orneklerine ait fizikokimyasal 6zelliklerine ait ham veriler

pH MS MST MMS MMST PS PST MPS MPST
1 7.3 6.91 6.73 6.6 7.22 6.65 7.19 6.5
1 7.31 6.92 6.74 6.68 7.21 6.64 7.16 6.55
1 7.32 6.93 6.72 6.4 7.22 6.65 7.17 6.52
2 7.2 6.91 6.96 6.68 7.11 6.67 7.21 6.53
2 7.21 6.89 6.95 6.66 7.1 6.6 7.2 6.54
2 7.19 6.9 6.97 6.65 7.1 6.66 7.19 6.53
3 7.13 6.54 6.87 6.67 7.23 6.65 7.23 6.5
3 7.12 6.55 6.88 6.6 7.22 6.64 7.22 6.53
3 7.13 6.52 6.89 6.56 7.21 6.64 7.21 6.55
4 7.18 6.68 7.07 6.45 7.21 6.64 7.31 6.9
4 7.17 6.71 7.1 6.46 7.2 6.65 7.3 6.8
4 7.18 6.66 7.08 6.66 7.19 6.64 7.29 6.9
5 7.2 6.82 6.93 6.57 7.15 6.5 7.24 6.5
5 7.21 6.81 6.92 6.55 7.16 6.57 7.25 6.5
5 7.22 6.78 6.93 6.69 7.17 6.69 7.23 6.52
6 7.18 6.61 6.69 6.78 7.2 6.68 7.19 6.53
6 7.18 6.69 6.7 6.79 7.19 6.69 7.17 6.55
6 7.17 6.7 6.71 6.75 7.21 6.66 7.18 6.54
7 7.15 6.91 7.19 6.75 7.18 6.65 7.16 6.56
7 7.14 6.87 7.18 6.7 7.2 6.64 7.15 6.58
7 7.14 6.89 7.19 6.76 7.19 6.65 7.17 6.56
8 7.15 6.9 7.44 6.64 7.22 6.6 7.16 6.5
8 7.14 6.91 7.4 6.65 7.2 6.79 7.15 6.55
8 7.13 6.92 7.41 6.47 7.21 6.78 7.14 6.52
9 6.67 6.58 6.81 6.6 7.13 6.67 7.1 6.84
9 6.69 6.63 6.82 6.67 7.14 6.6 7.12 6.83
9 6.68 6.61 6.83 6.75 7.15 6.79 7.11 6.83
10 7.09 6.41 7.26 6.79 7.26 6.66 7.1 6.98
10 7 6.4 7.25 6.78 7.25 6.65 7.13 6.96
10 7.1 6.38 7.26 6.76 7.25 6.64 7.11 6.96
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11 7.07 6.64 6.82 6.76 7.12 6.66 7.13 6.98
11 7.08 6.62 6.81 6.76 7.13 6.65 7.14 6.96
11 7 6.62 6.82 6.75 7.14 6.64 7.15 6.96
12 7.17 6.69 6.61 6.74 7.22 6.66 7.15 6.8

12 7.16 6.72 6.63 6.75 7.21 6.65 7.14 6.82
12 7.16 6.72 6.62 6.79 7.2 6.64 7.16 6.84
13 7.08 6.95 6.8 6.65 7.18 6.5 7 6.53
13 7.1 6.96 6.81 6.66 7.2 6.57 7.03 6.52
13 7.1 6.97 6.82 6.67 7.19 6.69 7.05 6.53
14 6.93 6.92 6.91 6.76 7.23 6.65 7.17 6.53
14 6.94 6.93 6.91 6.74 7.22 6.66 7.15 6.52
14 6.93 6.85 6.92 6.55 7.21 6.65 7.16 6.53
15 7.05 6.59 6.86 6.5 7.24 6.6 7.16 6.52
15 7.06 6.58 6.87 6.5 7.23 6.79 7.15 6.55
15 7.06 6.54 6.88 6.57 7.23 6.6 7.16 6.55
16 6.93 6.69 7.35 6.54 7.05 6.74 7.2 6.96
16 6.94 6.62 7.3 6.56 7.07 6.75 7.19 6.96
16 6.95 6.65 7.33 6.58 7.06 6.75 7.18 6.95
17 6.63 6.61 6.73 6.76 7.26 6.65 7 6.86
17 6.66 6.65 6.74 6.76 7.25 6.66 7.1 6.88
17 6.65 6.65 6.75 6.65 7.24 6.67 7.11 6.9

18 7.15 6.99 6.65 6.6 7.14 6.57 7.3 6.86
18 7.14 6.1 6.64 6.67 7.13 6.5 7.31 6.88
18 7.15 6.11 6.65 6.68 7.12 6.69 7.27 6.9

19 7.12 6.52 6.67 6.68 7.1 6.64 7.29 6.93
19 7.14 6.55 6.66 6.66 7.12 6.65 7.27 6.94
19 7.13 6.54 6.68 6.65 7.11 6.66 7.28 6.95
20 7.15 6.63 7.5 6.55 7.18 6.65 7.13 6.9

20 7.13 6.6 7.48 6.56 7.19 6.64 7.14 6.92
20 7.14 6.54 7.49 6.63 7.2 6.65 7.15 6.95
21 6.94 6.62 7.15 6.5 7.24 6.75 7.18 6.92
21 6.93 6.58 7.14 6.57 7.23 6.74 7.17 6.93
21 6.95 6.6 7.13 6.55 7.23 6.75 7.18 6.94
22 7.4 6.68 6.69 6.69 7.2 6.6 7.2 6.88
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22 7.39 6.65 6.7 6.66 7.19 6.79 7.19 6.86
22 7.38 6.62 6.71 6.46 7.18 6.6 7.19 6.9

23 7.38 6.61 6.54 6.65 7.16 6.65 7.22 6.58
23 7.37 6.62 6.6 6.64 7.15 6.66 7.2 6.56
23 7.36 6.63 6.55 6.66 7.14 6.64 7.21 6.56
24 7.1 6.99 6.65 6.65 7.11 6.66 7.2 6.56
24 7.12 6.9 6.64 6.64 7.12 6.66 7.18 6.56
24 7.11 6.87 6.64 6.68 7.13 6.65 7.19 6.5

25 7.12 6.6 7.52 6.5 7.16 6.66 7.14 6.54
25 7.11 6.64 7.5 6.57 7.17 6.66 7.15 6.55
25 7.1 6.65 7.5 6.65 7.16 6.65 7.16 6.54
26 7.31 6.71 6.78 6.56 7.13 6.6 7.18 6.55
26 7.3 6.72 6.77 6.55 7.14 6.79 7.17 6.52
26 7.32 6.68 6.78 6.55 7.13 6.78 7.19 6.5

27 7.15 6.68 6.82 6.55 7.25 6.66 7.2 6.96
27 7.16 6.65 6.81 6.54 7.25 6.65 7.19 6.96
27 7.14 6.63 6.8 6.5 7.24 6.65 7.19 6.96
28 6.89 6.76 7.2 6.4 7.18 6.76 7.17 6.95
28 6.9 6.74 7.18 6.47 7.19 6.74 7.18 6.96
28 6.88 6.78 7.19 6.79 7.2 6.75 7.16 6.95
29 7.08 6.69 7.23 6.5 7.23 6.68 7.16 6.85
29 7.1 6.68 7.2 6.57 7.22 6.66 7.15 6.84
29 7.11 6.63 7.21 6.56 7.21 6.66 7.14 6.84
30 6.98 6.55 7.2 6.56 7.19 6.6 7.15 6.93
30 6.99 6.54 7.19 6.56 7.2 6.79 7.14 6.94
30 6.97 6.53 7.18 6.5 7.21 6.6 7.16 6.95
31 7.35 6.56 6.7 6.69 7.18 6.64 7.31 6.52
31 7.34 6.54 6.68 6.68 7.19 6.65 7.29 6.55
31 7.33 6.58 6.67 6.54 7.2 6.65 7.3 6.5
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Briks | MS MST | MMS MMST | PS PST MPS MPST
1 13.4 25.4 13.29 22.7 13.52 23.23 13.3 21.35
1 13.42 25.5 13.24 22.69 13.49 23.22 13.32 21.37
1 13.44 2545 | 13.25 22.68 13.5 23.2 13.34 21.37
2 14.24 22.12 [ 13.36 27.42 13.68 254 13.46 26.1
2 14.26 22.1 13.36 27.4 13.71 25.46 13.47 26.05
2 14.27 22.14 | 13.32 27.4 13.7 25.44 13.45 26.07
3 14.1 22.45 | 135 23.91 13.65 23.5 13.61 21.45
3 14.16 22.4 13.57 23.9 13.66 23.56 13.58 21.5
3 14.07 22.43 | 13.54 23.85 13.62 23.53 13.59 21.51
4 13.59 21.65 |13.53 25.15 13.53 19.47 12.74 27.28
4 13.6 21.5 13.54 25.2 13.54 19.44 12.8 26.24
4 13.62 21.7 13.5 25.16 13.56 19.46 12.77 26.25
5 13.66 23.05 |13.16 27.85 13.55 30 13.53 26.1
5 13.63 23.13 | 13.17 27.86 13.58 29 13.52 26.17
5 13.68 23.1 13.15 26.87 13.57 29.8 13.54 26.15
6 14.64 23.35 | 13.52 26.58 13.79 28.48 13.2 28.7
6 13.97 23.45 | 13.51 25.55 13.79 28.46 13.25 28.76
6 13.64 23.38 | 13.49 26.5 13.77 22.47 13.22 28.75
7 12.92 22 13.62 23.57 12.79 24.61 14.42 22.61
7 13.09 22.04 | 13.67 23.56 12.77 24.66 14.45 22.65
7 13.08 22.1 13.66 23.55 12.78 24.65 14.4 22.6
8 13.33 22.15 | 14.8 25.2 13.37 24.15 13.5 23.25
8 13.38 22.16 | 13.85 25.24 13.35 24.14 13.58 22.27
8 13.47 22.2 13.82 25.25 13.36 24.17 13.56 22.24
9 13.63 22.8 13.62 21.9 13.6 24.28 13.42 18.35
9 13.61 22.82 | 13.67 22 13.63 24.25 13.48 18.37
9 13.65 22.85 |13.68 21.95 13.65 24.26 13.47 18.34
10 13.12 22.36 | 1345 22.66 13.02 23 13.92 24
10 13.1 21.39 | 13.49 22.65 13.05 22.95 13.94 24.01
10 13.09 22.4 13.5 22.64 13.03 22.96 14.1 24.04
11 13.78 20.5 13.29 22.54 14.64 22.5 12.68 23.05
11 13.73 2045 | 13.25 22.55 14.66 22.48 12.65 23.12
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11 13.26 2046 | 13.27 22.55 14.69 22.49 12.66 23.1
12 13.99 21.9 13.65 21.22 13.88 24.58 13.73 27.45
12 14.03 21.89 [13.66 21.2 13.84 24.61 13.72 2747
12 14.08 21.85 |13.63 21.23 13.86 24.62 13.72 27.45
13 13.6 23.55 |13.1 22.55 13.67 23.42 13.1 24.24
13 13.71 23.6 13.17 22.6 13.64 23.43 13.09 23.25
13 13.69 23.5 13.15 22.5 13.69 23.24 13.12 23.23
14 13.01 26.7 13.13 25.43 13.74 21.13 12.71 31.5
14 13.09 26.63 | 13.09 25.4 13.77 21.18 12.67 31.49
14 13.1 26.6 13.1 25.46 13.75 21.16 12.7 31.55
15 13.28 25.26 | 13.24 24.33 13.29 20.61 12.74 26.2
15 13.21 25.27 | 13.26 24.3 13.28 20.64 12.76 26.3
15 13.16 25.25 | 13.21 24.31 13.3 20.63 12.75 26.1
16 13.17 19.65 |13.61 21 13.18 24.15 13.08 23.95
16 13.15 19.7 13.6 21.04 13.2 24.13 13.14 24.05
16 13.2 19.6 13.63 20.08 13.19 24.12 13.1 24

17 13.94 27.37 | 14.38 22.32 13.51 23.81 13.56 18.3
17 13.92 27.4 14.34 22.3 13.52 23.8 13.54 18.38
17 13.92 27.38 |14.36 22.35 13.54 23.83 13.58 18.37
18 15.51 25.8 13.54 28.05 13.68 25.06 14.08 26.3
18 15.55 25.9 13.59 28.15 13.67 25.04 14 25.2
18 15.5 25.75 |13.54 28.13 13.67 25.1 14.09 25.25
19 13.47 20.04 | 14.02 22.4 13.69 20.6 13.75 22.1
19 13.5 19.95 | 14.08 22.45 13.62 20.58 13.79 22.05
19 13.49 19.97 | 13.98 22.43 13.67 20.55 13.78 22.08
20 14.5 20.24 | 1391 22.71 13.59 25 13.57 26.85
20 13.54 20.2 13.94 21.72 13.58 25.03 13.56 26.86
20 13.53 20.25 | 13.97 22.75 13.57 25.04 13.54 26.89
21 13.04 21.47 | 13.71 19.95 13.37 24.09 15.15 23.45
21 13 21.45 | 13.75 20.05 13.33 24.11 15.12 23.44
21 13.02 21.5 13.73 19.9 13.38 24.08 15.1 23.42
22 13.56 22.35 | 1347 23.45 13.67 29.7 13.19 26.75
22 13.54 22.2 13.5 23.4 13.64 29.68 13.2 26.72
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22 13.57 2225 |13.49 23.42 13.65 29.69 13.21 26.73
23 14.03 22.35 | 13.67 18.91 14.26 27.9 13.56 23.46
23 14.02 22.3 13.62 18.95 14.27 27.7 13.5 2142
23 14.05 22.25 [13.66 18.9 14.23 27.9 13.51 2245
24 13.68 25.2 13.96 26.08 13.63 28.3 14.5 28.65
24 13.63 24.65 |13.98 26.11 13.64 28.34 14.52 26.68
24 13.67 24.55 | 14.04 26.13 13.67 28.35 14.5 28.68
25 13.55 25.25 |13.51 22.05 13.17 20.33 12.69 19.04
25 13.34 25.22 | 13.53 22.03 13.15 20.31 12.7 20

25 13.5 25.2 13.55 21.96 13.14 20.34 12.71 19.08
26 13.73 17.35 | 13.17 24.8 13.56 26.3 13.71 22.63
26 13.74 17.45 | 13.19 24.81 13.59 26.29 13.75 22.59
26 13.79 17.38 | 13.15 24.82 13.57 29.9 13.76 22.6
27 13.7 20.35 | 13.61 25.1 13.78 24.28 13 22.29
27 13.88 20.4 13.5 25.11 13.75 24.3 13.05 22.27
27 13.8 20.39 | 13.55 25.15 13.77 24.27 13.02 22.27
28 13.25 28.77 | 12.98 26.55 13.56 24.19 13.05 26.41
28 13.16 28.75 | 12.95 26.6 13.52 24.18 13.1 26.4
28 13.17 28.8 12.98 25.58 13.53 24.2 13.12 26.38
29 13.88 21.56 | 14.19 22.15 13.86 24.15 13.73 23.05
29 13.83 2155 |14.14 22.12 13.85 24.19 13.75 23.02
29 13.85 21.6 14.17 22.13 13.87 24.16 13.77 23.1
30 12.94 25.46 | 14.14 28.44 12.97 22.12 14.14 27.16
30 12.98 25.45 | 14.16 28.4 13.01 22.1 13.94 27.14
30 12.96 25.44 | 14.15 28.42 12.99 22.13 13.9 27.05
31 14.07 23.6 13.61 25.9 13.73 27.93 13.77 25.51
31 14.11 23.71 | 13.69 26 13.74 27.96 13.78 26.55
31 14.14 23.69 |13.67 25.95 13.71 27.98 13.75 27.56




Ek-2 Salep orneklerine ait kesme hizina bagli goriiniir viskozite degerlerine ait ham veriler
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MS1 Goriintir Viskozite [Pa s] MS2 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 1 2
[1/s] [1/s]

0.100 0.610 0.390 | 0.680 0.100 0.650 0.300
4.263 0.170 0.180 | 0.200 4.262 0.190 0.190
8.424 0.150 0.170 | 0.170 8.423 0.160 0.160
12.587 0.130 0.160 | 0.160 12.585 0.150 0.150
16.747 0.120 0.150 | 0.150 16.765 0.140 0.140
20.913 0.120 0.150 | 0.140 20.910 0.130 0.130
25.073 0.110 0.140 | 0.130 25.075 0.130 0.130
29.233 0.110 0.140 | 0.130 29.240 0.120 0.120
33.400 0.100 0.130 | 0.130 33.400 0.120 0.120
37.560 0.100 0.130 | 0.120 37.555 0.120 0.120
41.723 0.098 0.130 | 0.120 41.725 0.110 0.110
45.890 0.095 0.120 | 0.120 45.890 0.110 0.110
50.050 0.093 0.120 | 0.110 50.045 0.110 0.110
54.210 0.090 0.120 | 0.110 54.205 0.110 0.110
58.373 0.088 0.110 | 0.110 58.375 0.100 0.110
62.533 0.086 0.110 | 0.110 62.535 0.100 0.100
66.700 0.084 0.110 | 0.100 66.700 0.099 0.100
70.867 0.083 0.110 | 0.100 70.860 0.097 0.099
75.023 0.081 0.100 | 0.100 75.020 0.095 0.097
79.190 0.079 0.100 | 0.099 79.195 0.093 0.096
83.350 0.078 0.099 | 0.097 83.350 0.092 0.094
87.510 0.076 0.097 | 0.095 87.510 0.090 0.092
91.680 0.075 0.096 | 0.094 91.680 0.088 0.090
95.830 0.074 0.094 | 0.092 95.830 0.086 0.089
99.997 0.073 0.092 | 0.091 100.000 0.085 0.087
MS3 Goriiniir Viskozite [Pa s] MS4 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 1 2
[1/s] [1/s]

0.100 2.360 3.060 | 3.150 0.100 0.690 0.680
4.263 0.460 0.520 | 0.570 4.263 0.250 0.250
8.424 0.320 0.350 | 0.370 8.426 0.210 0.210
12.590 0.260 0.270 | 0.290 12.590 0.190 0.190
16.747 0.220 0.230 | 0.240 16.745 0.180 0.180
20.910 0.200 0.200 | 0.220 20.910 0.170 0.170
25.080 0.180 0.180 | 0.200 25.080 0.160 0.160
29.240 0.160 0.170 | 0.180 29.235 0.150 0.150
33.400 0.150 0.160 | 0.170 33.395 0.150 0.150
37.560 0.140 0.150 | 0.160 37.565 0.140 0.140
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41.727 0.130 0.140 | 0.150 41.725 0.140 0.140

45.887 0.130 0.130 | 0.140 45.890 0.130 0.130

50.060 0.120 0.130 | 0.130 50.050 0.130 0.130

54.213 0.120 0.120 | 0.130 54.215 0.120 0.120

58.380 0.110 0.110 | 0.120 58.375 0.120 0.120

62.540 0.110 0.110 | 0.120 62.535 0.120 0.120

66.700 0.100 0.110 | 0.110 66.700 0.120 0.110

70.860 0.100 0.100 | 0.110 70.860 0.110 0.110

75.027 0.098 0.100 | 0.110 75.035 0.110 0.110

79.187 0.095 0.097 | 0.100 79.190 0.110 0.110

83.353 0.092 0.095 | 0.100 83.345 0.110 0.100

87.517 0.090 0.092 | 0.097 87.505 0.110 0.100

91.670 0.088 0.090 | 0.095 91.675 0.100 0.100

95.837 0.085 0.088 | 0.092 95.835 0.100 0.099

100.000 0.083 0.086 | 0.090 100.000 0.099 0.097
MS5 Goriiniir Viskozite [Pa s] MS6 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 1 2 3
[1/s] [1/s]
0.100 1.960 2.730 | 2.350 0.100 4.180 3.090 2.910
4.263 0.530 0.570 | 0.570 4.262 0.590 0.540 0.530
8.426 0.370 0.390 | 0.390 8.423 0.380 0.350 0.350
12.590 0.290 0.310 | 0.310 12.590 0.300 0.270 0.270
16.743 0.250 0.260 | 0.270 16.747 0.250 0.230 0.230
20.913 0.220 0.230 | 0.230 20.913 0.220 0.200 0.200
25.070 0.200 0.210 | 0.210 25.077 0.200 0.180 0.180
29.237 0.180 0.190 | 0.190 29.233 0.180 0.160 0.170
33.393 0.170 0.180 | 0.180 33.400 0.170 0.150 0.160
37.570 0.160 0.170 | 0.170 37.563 0.160 0.140 0.150
41.727 0.150 0.160 | 0.160 41.727 0.150 0.130 0.140
45.890 0.140 0.150 | 0.150 45.883 0.140 0.130 0.130
50.047 0.130 0.140 | 0.140 50.050 0.140 0.120 0.120
54.217 0.130 0.140 | 0.140 54.213 0.130 0.120 0.120
58.377 0.120 0.130 | 0.130 58.373 0.120 0.110 0.110
62.537 0.120 0.130 | 0.130 62.540 0.120 0.110 0.110
66.700 0.110 0.120 | 0.120 66.703 0.120 0.100 0.100
70.867 0.110 0.120 | 0.120 70.860 0.110 0.100 0.100
75.027 0.100 0.110 | 0.110 75.023 0.110 0.096 0.098
79.187 0.100 0.110 | 0.110 79.190 0.110 0.094 0.094
83.350 0.099 0.110 | 0.110 83.347 0.100 0.092 0.091
87.510 0.095 0.100 | 0.110 87.520 0.100 0.089 0.089
91.673 0.093 0.100 | 0.100 91.670 0.097 0.087 0.087
95.833 0.090 0.098 | 0.100 95.833 0.095 0.084 0.084
100.000 0.088 0.095 | 0.097 100.000 0.092 0.082 0.082
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MS7 Goriintir Viskozite [Pa s] MS8 Goriintir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 1 2 3
[1/s] [1/s]

0.099 2.230 2.510 | 2.510 0.099 0.860 1.040 1.120
4.262 0.480 0.510 | 0.500 4.262 0.170 0.170 0.180
8.424 0.340 0.350 | 0.340 8.425 0.150 0.140 0.150
12.587 0.270 0.280 | 0.270 12.590 0.140 0.130 0.130
16.750 0.230 0.240 | 0.230 16.747 0.130 0.120 0.120
20.913 0.210 0.210 | 0.200 20.910 0.120 0.110 0.110
25.077 0.190 0.190 | 0.180 25.077 0.120 0.110 0.110
29.237 0.170 0.180 | 0.170 29.233 0.110 0.100 0.100
33.400 0.160 0.160 | 0.160 33.397 0.110 0.100 0.100
37.563 0.150 0.150 | 0.150 37.563 0.100 0.097 0.098
41.723 0.140 0.150 | 0.140 41.723 0.100 0.095 0.095
45.887 0.140 0.140 | 0.130 45.887 0.098 0.093 0.093
50.050 0.130 0.130 | 0.130 50.050 0.096 0.091 0.091
54.213 0.120 0.130 | 0.120 54.217 0.094 0.088 0.089
58.370 0.120 0.120 | 0.120 58.377 0.092 0.086 0.087
62.533 0.120 0.120 | 0.110 62.537 0.090 0.085 0.086
66.700 0.110 0.110 | 0.110 66.707 0.088 0.083 0.084
70.863 0.110 0.110 | 0.110 70.863 0.086 0.081 0.083
75.027 0.100 0.110 | 0.100 75.027 0.084 0.080 0.082
79.190 0.100 0.100 | 0.100 79.187 0.083 0.078 0.080
83.347 0.098 0.100 | 0.097 83.350 0.081 0.077 0.079
87.507 0.096 0.098 | 0.095 87.510 0.080 0.075 0.078
91.673 0.094 0.094 | 0.093 91.673 0.079 0.074 0.077
95.843 0.091 0.092 | 0.090 95.837 0.077 0.073 0.076
100.000 0.089 0.090 | 0.087 100.000 0.076 0.072 0.074
MS9 Goriiniir Viskozite [Pa s] MS10 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHizi 1 2

[1/s] [1/s]

0.099 3.200 2.940 | 4.510 0.100 2.000 2.280

4.264 0.560 0.540 | 0.660 4.262 0.430 0.440

8.423 0.380 0.360 | 0.420 8.425 0.300 0.290

12.590 0.300 0.280 | 0.320 12.590 0.240 0.230

16.747 0.250 0.240 | 0.270 16.750 0.210 0.200

20.913 0.220 0.210 | 0.230 20.910 0.190 0.180

25.073 0.200 0.190 | 0.210 25.075 0.170 0.160

29.237 0.190 0.180 | 0.190 29.240 0.160 0.150

33.403 0.170 0.160 | 0.180 33.400 0.150 0.140

37.563 0.160 0.150 | 0.170 37.565 0.140 0.130

41.723 0.150 0.150 | 0.160 41.730 0.130 0.120

45.890 0.140 0.140 | 0.150 45.885 0.130 0.120

50.050 0.140 0.130 | 0.140 50.050 0.120 0.110

54.210 0.130 0.130 | 0.140 54.215 0.110 0.110
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58.373 0.120 0.120 | 0.130 58.370 0.110 0.100

62.523 0.120 0.120 | 0.130 62.540 0.110 0.100

66.703 0.120 0.110 | 0.120 66.700 0.100 0.098

70.863 0.110 0.110 | 0.120 70.855 0.100 0.095

75.030 0.110 0.110 | 0.110 75.030 0.097 0.092

79.183 0.110 0.100 | 0.110 79.190 0.094 0.090

83.353 0.100 0.100 | 0.110 83.350 0.092 0.087

87.507 0.100 0.098 | 0.100 87.510 0.089 0.085

91.677 0.098 0.095 | 0.100 91.670 0.087 0.083

95.837 0.095 0.093 | 0.098 95.835 0.085 0.081

100.000 0.092 0.090 | 0.094 100.000 0.083 0.079
MS11 Goriiniir Viskozite | MS12 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 KesmeHiz1 1 2 3
[1/s] [1/s]
0.099 0.900 0.900 | 0.099 2.210 3.020 3.170
4.263 0.200 0.220 | 4.262 0.460 0.520 0.520
8.425 0.170 0.180 | 8.426 0.300 0.330 0.330
12.585 0.150 0.160 | 12.583 0.230 0.260 0.250
16.750 0.140 0.150 | 16.750 0.200 0.220 0.210
20.910 0.130 0.140 | 20.910 0.170 0.190 0.190
25.075 0.130 0.130 | 25.077 0.160 0.170 0.170
29.240 0.120 0.130 | 29.240 0.140 0.160 0.160
33.400 0.120 0.120 | 33.397 0.130 0.150 0.140
37.560 0.110 0.120 | 37.567 0.120 0.140 0.140
41.725 0.110 0.120 | 41.730 0.120 0.130 0.130
45.885 0.110 0.110 | 45.890 0.110 0.130 0.120
50.050 0.100 0.110 | 50.050 0.110 0.120 0.120
54.215 0.100 0.110 | 54.210 0.100 0.120 0.110
58.375 0.100 0.100 | 58.377 0.097 0.110 0.110
62.540 0.098 0.100 | 62.527 0.093 0.110 0.100
66.705 0.095 0.099 | 66.700 0.090 0.100 0.100
70.870 0.094 0.097 | 70.860 0.086 0.100 0.097
75.025 0.091 0.096 | 75.023 0.084 0.097 0.094
79.180 0.090 0.094 | 79.190 0.081 0.094 0.091
83.350 0.088 0.093 | 83.350 0.079 0.091 0.088
87.510 0.087 0.091 | 87.513 0.076 0.089 0.086
91.675 0.086 0.089 | 91.683 0.074 0.086 0.083
95.840 0.084 0.088 | 95.837 0.072 0.084 0.081
100.000 0.083 0.086 | 99.997 0.071 0.082 0.079
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MS13 Goriiniir MS14 Goriintir Viskozite [Pa s]

Viskozite [Pa s]
Kesme Hizi 1 2 KesmeHiz1 1 2 3
[1/s] [1/s]
0.100 0.710 1.290 | 0.098 5.520 5.110 4.750
4.261 0.250 0.260 | 4.263 0.700 0.670 0.710
8.425 0.210 0.210 | 8.427 0.450 0.440 0.450
12.585 0.180 0.190 | 12.590 0.350 0.340 0.350
16.750 0.170 0.180 | 16.750 0.290 0.280 0.290
20.910 0.160 0.160 | 20.913 0.260 0.250 0.250
25.070 0.150 0.150 | 25.080 0.230 0.220 0.230
29.240 0.140 0.140 | 29.240 0.210 0.200 0.210
33.405 0.140 0.140 | 33.400 0.190 0.190 0.190
37.560 0.130 0.130 | 37.560 0.180 0.170 0.180
41.720 0.130 0.130 | 41.727 0.170 0.160 0.170
45.880 0.120 0.120 | 45.883 0.160 0.160 0.160
50.060 0.120 0.120 | 50.050 0.150 0.150 0.150
54.215 0.110 0.110 | 54.210 0.150 0.140 0.150
58.380 0.110 0.110 | 58.380 0.140 0.130 0.140
62.540 0.110 0.110 | 62.533 0.130 0.130 0.130
66.705 0.100 0.100 | 66.697 0.130 0.120 0.130
70.870 0.100 0.100 | 70.863 0.120 0.120 0.120
75.030 0.099 0.099 | 75.023 0.120 0.120 0.120
79.190 0.096 0.097 | 79.190 0.120 0.110 0.120
83.345 0.093 0.094 | 83.347 0.110 0.110 0.110
87.515 0.090 0.091 | 87.510 0.110 0.110 0.110
91.675 0.087 0.088 | 91.673 0.110 0.100 0.110
95.835 0.084 0.086 | 95.833 0.100 0.100 0.100
100.000 0.080 0.085 | 100.000 0.100 0.097 0.100
MS15 Goriiniir MS16 Goriiniir Viskozite [Pa s]

Viskozite [Pa s]
Kesme Hiz1 1 2 KesmeHiz1 1 2 3
[1/s] [1/s]
0.100 0.830 0.990 | 0.099 0.490 0.660 1.810
4.262 0.220 0.220 | 4.262 0.150 0.170 0.160
8.425 0.180 0.180 | 8.425 0.120 0.140 0.130
12.590 0.160 0.160 | 12.590 0.110 0.120 0.120
16.745 0.150 0.150 | 16.753 0.100 0.120 0.110
20.915 0.140 0.140 | 20.913 0.100 0.110 0.110
25.075 0.140 0.130 | 25.077 0.098 0.110 0.100
29.235 0.130 0.130 | 29.237 0.095 0.100 0.099
33.395 0.130 0.120 | 33.400 0.092 0.099 0.096
37.565 0.120 0.120 | 37.563 0.090 0.097 0.092
41.730 0.120 0.110 | 41.727 0.088 0.095 0.091
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45.890 0.110 0.110 | 45.887 0.086 0.093 0.088
50.050 0.110 0.110 | 50.050 0.085 0.092 0.086
54.215 0.110 0.100 | 54.217 0.082 0.090 0.084
58.375 0.110 0.100 | 58.377 0.082 0.088 0.083
62.535 0.100 0.100 | 62.540 0.080 0.086 0.081
66.690 0.100 0.098 | 66.700 0.079 0.085 0.080
70.865 0.099 0.096 | 70.857 0.078 0.084 0.078
75.035 0.097 0.094 | 75.023 0.077 0.083 0.077
79.190 0.095 0.093 | 79.187 0.075 0.081 0.075
83.345 0.094 0.091 | 83.347 0.074 0.080 0.074
87.515 0.092 0.089 | 87.510 0.073 0.079 0.073
91.670 0.091 0.088 | 91.673 0.072 0.078 0.072
95.830 0.089 0.087 | 95.837 0.071 0.077 0.071
99.995 0.087 0.085 | 99.997 0.070 0.076 0.069
MS17 Goriiniir MS18 Goriiniir Viskozite [Pa s]

Viskozite [Pa s]
Kesme Hiz1 1 2 KesmeHiz1 1 2 3
[1/s] [1/s]
0.099 1.500 0.810 | 0.098 8.000 6.520 5.800
4.265 0.180 0.160 | 4.263 0.800 0.840 0.840
8.425 0.150 0.140 | 8.427 0.480 0.540 0.530
12.585 0.130 0.130 | 12.590 0.370 0.410 0.390
16.750 0.120 0.120 | 16.747 0.300 0.340 0.320
20.915 0.110 0.110 | 20.913 0.260 0.290 0.280
25.075 0.110 0.110 | 25.073 0.220 0.250 0.240
29.245 0.110 0.100 | 29.233 0.200 0.230 0.220
33.405 0.100 0.099 | 33.403 0.180 0.200 0.200
37.555 0.100 0.096 | 37.560 0.170 0.190 0.180
41.730 0.098 0.093 | 41.723 0.150 0.180 0.170
45.885 0.095 0.092 | 45.897 0.140 0.170 0.160
50.050 0.093 0.089 | 50.053 0.140 0.160 0.150
54.215 0.091 0.088 | 54.217 0.130 0.150 0.140
58.375 0.089 0.085 | 58.377 0.120 0.140 0.140
62.545 0.087 0.084 | 62.537 0.120 0.140 0.130
66.705 0.086 0.082 | 66.693 0.110 0.130 0.130
70.865 0.084 0.081 | 70.860 0.110 0.120 0.120
75.020 0.083 0.079 | 75.020 0.100 0.120 0.120
79.185 0.082 0.078 | 79.187 0.100 0.120 0.120
83.345 0.080 0.077 | 83.347 0.098 0.110 0.110
87.510 0.079 0.076 | 87.517 0.095 0.110 0.110
91.680 0.078 0.075 | 91.677 0.092 0.110 0.110
95.845 0.077 0.074 | 95.843 0.089 0.100 0.100
99.995 0.076 0.073 | 99.997 0.087 0.100 0.100




MS19 Goriintir Viskozite [Pa s] MS20 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2

[1/s] [1/s]

0.099 1.080 0.760 | 1.060 0.099 1.670 1.330

4.262 0.120 0.120 | 0.120 4.262 0.390 0.360

8.425 0.091 0.100 | 0.097 8.424 0.280 0.260

12.587 0.087 0.093 | 0.089 12.585 0.230 0.210

16.750 0.084 0.088 | 0.084 16.750 0.200 0.180

20.917 0.079 0.085 | 0.081 20.910 0.170 0.160

25.073 0.078 0.083 | 0.079 25.080 0.160 0.150

29.233 0.075 0.080 | 0.076 29.240 0.150 0.140

33.400 0.073 0.078 | 0.074 33.400 0.140 0.130

37.563 0.072 0.077 ] 0.073 37.555 0.130 0.120

41.730 0.070 0.075 | 0.072 41.720 0.120 0.120

45.890 0.069 0.073 | 0.071 45.885 0.120 0.110

50.053 0.067 0.073 | 0.069 50.055 0.110 0.110

54.217 0.066 0.072 | 0.068 54.205 0.110 0.100

58.373 0.065 0.071 | 0.068 58.365 0.110 0.099

62.537 0.064 0.070 | 0.066 62.540 0.100 0.095

66.700 0.063 0.069 | 0.065 66.705 0.098 0.092

70.863 0.062 0.068 | 0.065 70.865 0.096 0.089

75.027 0.061 0.068 | 0.063 75.020 0.093 0.087

79.187 0.060 0.067 | 0.063 79.185 0.091 0.084

83.347 0.059 0.066 | 0.062 83.340 0.089 0.082

87.513 0.058 0.065 | 0.061 87.510 0.086 0.079

91.673 0.058 0.064 | 0.060 91.675 0.084 0.077

95.837 0.057 0.063 | 0.059 95.835 0.082 0.075

99.993 0.056 0.062 | 0.059 99.995 0.080 0.073

MS21 Goriiniir Viskozite [Pa s] MS22 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]

0.099 1.850 2.940 | 2.600 0.101 0.670 0.450 | 0.810
4.262 0.450 0.530 | 0.520 4.262 0.110 0.110 | 0.150
8.425 0.320 0.360 | 0.360 8.426 0.091 0.092 | 0.120
12.590 0.260 0.290 | 0.280 12.583 0.087 0.088 0.110
16.750 0.220 0.250 | 0.240 16.750 0.083 0.083 0.100
20.913 0.200 0.220 | 0.210 20.913 0.081 0.078 0.097
25.077 0.180 0.200 | 0.190 25.077 0.080 0.077 0.092
29.240 0.160 0.180 | 0.180 29.233 0.077 0.075 0.088
33.400 0.150 0.170 | 0.160 33.400 0.075 0.073 0.085
37.563 0.140 0.160 | 0.160 37.563 0.074 0.071 0.084
41.723 0.140 0.150 | 0.150 41.727 0.072 0.070 | 0.081
45.887 0.130 0.140 | 0.140 45.890 0.070 0.069 | 0.080
50.047 0.120 0.140 | 0.130 50.053 0.069 0.067 0.078
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54.210 0.120 0.130 | 0.130 54.213 0.067 0.067 | 0.077
58.370 0.110 0.120 | 0.120 58.377 0.066 0.066 | 0.076
62.537 0.110 0.120 | 0.120 62.537 0.065 0.065 | 0.075
66.700 0.100 0.120 | 0.110 66.697 0.063 0.064 | 0.074
70.860 0.100 0.110 | 0.110 70.863 0.062 0.063 | 0.073
75.023 0.098 0.110 | 0.110 75.023 0.061 0.062 | 0.072
79.187 0.095 0.110 | 0.100 79.183 0.060 0.061 0.071
83.350 0.092 0.100 | 0.100 83.347 0.059 0.060 | 0.070
87.510 0.090 0.100 | 0.099 87.517 0.059 0.059 | 0.069
91.673 0.087 0.098 | 0.097 91.673 0.057 0.059 | 0.069
95.833 0.085 0.095 | 0.094 95.837 0.057 0.058 | 0.068
99.997 0.083 0.093 | 0.092 100.000 0.056 0.057 | 0.067
MS23 Goriiniir Viskozite [Pa s] MS24 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]

0.100 0.350 0.550 | 0.590 0.097 6.690 4.930 |5.950
4.261 0.110 0.130 | 0.130 4.262 0.700 0.710 | 0.790
8.428 0.094 0.100 | 0.100 8.425 0.430 0.440 | 0.510
12.587 0.084 0.096 | 0.090 12.583 0.330 0.330 | 0.390
16.753 0.078 0.088 | 0.083 16.740 0.270 0.270 | 0.320
20.920 0.075 0.084 | 0.079 20.913 0.230 0.230 | 0.280
25.077 0.072 0.082 | 0.077 25.077 0.200 0.200 | 0.250
29.240 0.070 0.078 | 0.074 29.243 0.180 0.180 | 0.220
33.400 0.068 0.076 | 0.071 33.397 0.160 0.170 | 0.210
37.557 0.066 0.074 | 0.068 37.563 0.150 0.160 | 0.190
41.727 0.065 0.072 | 0.067 41.720 0.140 0.150 | 0.180
45.883 0.063 0.070 | 0.065 45.883 0.130 0.140 | 0.170
50.057 0.062 0.069 | 0.064 50.050 0.130 0.130 | 0.160
54.210 0.060 0.068 | 0.063 54.203 0.120 0.120 | 0.150
58.373 0.060 0.066 | 0.062 58.370 0.110 0.120 | 0.140
62.547 0.058 0.065 | 0.060 62.540 0.110 0.110 | 0.140
66.703 0.058 0.064 | 0.060 66.707 0.100 0.110 | 0.130
70.857 0.057 0.063 | 0.059 70.863 0.100 0.100 | 0.130
75.023 0.056 0.062 | 0.058 75.027 0.097 0.099 | 0.120
79.187 0.055 0.061 | 0.057 79.187 0.094 0.096 | 0.120
83.353 0.054 0.060 | 0.056 83.357 0.091 0.093 | 0.120
87.517 0.053 0.059 | 0.055 87.520 0.088 0.090 | 0.110
91.680 0.053 0.057 | 0.054 91.677 0.086 0.087 ] 0.110
95.837 0.052 0.057 | 0.054 95.837 0.083 0.085 | 0.110
100.000 0.051 0.056 | 0.053 100.000 0.081 0.082 ] 0.110
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MS25 Goriintir Viskozite [Pa s] MS26 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]
0.099 2.830 2.590 | 2.980 0.099 0.750 0.830 0.680
4.263 0.540 0.480 | 0.520 4.264 0.160 0.170 0.170
8.426 0.350 0.320 | 0.350 8.423 0.140 0.140 0.140
12.583 0.270 0.260 | 0.280 12.580 0.130 0.130 0.130
16.750 0.230 0.220 | 0.240 16.750 0.120 0.120 0.120
20.910 0.200 0.190 | 0.210 20.913 0.110 0.110 0.110
25.070 0.180 0.170 | 0.190 25.070 0.110 0.110 0.110
29.233 0.170 0.160 | 0.170 29.233 0.100 0.110 0.100
33.400 0.150 0.140 | 0.160 33.400 0.100 0.100 0.100
37.560 0.140 0.140 | 0.150 37.560 0.098 0.100 0.098
41.723 0.130 0.130 | 0.140 41.733 0.096 0.098 0.094
45.890 0.130 0.120 | 0.140 45.887 0.094 0.096 0.093
50.050 0.120 0.110 | 0.130 50.050 0.091 0.093 0.091
54.210 0.110 0.110 | 0.120 54.220 0.089 0.091 0.089
58.380 0.110 0.100 | 0.120 58.373 0.088 0.090 0.087
62.537 0.100 0.100 | 0.110 62.537 0.086 0.088 0.086
66.700 0.100 0.096 | 0.110 66.703 0.085 0.086 0.084
70.860 0.097 0.093 | 0.100 70.863 0.083 0.084 0.082
75.027 0.094 0.089 | 0.100 75.023 0.082 0.083 0.081
79.190 0.090 0.086 | 0.097 79.183 0.081 0.082 0.080
83.350 0.087 0.083 | 0.094 83.353 0.080 0.080 0.079
87.507 0.085 0.081 | 0.092 87.513 0.078 0.079 0.078
91.667 0.082 0.079 | 0.089 91.673 0.077 0.077 0.076
95.840 0.080 0.076 | 0.086 95.837 0.076 0.076 0.075
100.000 0.078 0.074 | 0.084 99.997 0.075 0.075 0.073
MS27 Goriiniir MS28 Goriiniir Viskozite [Pa s]

Viskozite [Pa s]
Kesme Hizi 1 2 KesmeHiz1 1 2 3
[1/s] [1/s]
0.101 0.710 0.290 | 0.098 2.480 2.590 4.660
4.263 0.120 0.110 | 4.261 0.500 0.500 0.580
8.427 0.097 0.099 | 8.424 0.330 0.340 0.370
12.590 0.091 0.095 | 12.587 0.260 0.260 0.290
16.750 0.086 0.091 | 16.750 0.230 0.220 0.240
20.910 0.084 0.088 | 20.910 0.200 0.200 0.210
25.075 0.082 0.085 | 25.070 0.180 0.180 0.190
29.235 0.081 0.082 | 29.237 0.160 0.160 0.170
33.405 0.078 0.081 | 33.403 0.150 0.150 0.160
37.560 0.076 0.079 | 37.560 0.140 0.140 0.150
41.725 0.075 0.077 | 41.727 0.130 0.130 0.140
45.890 0.073 0.076 | 45.887 0.130 0.130 0.140
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50.045 0.073 0.074 | 50.050 0.120 0.120 0.130
54.215 0.072 0.073 | 54.213 0.120 0.110 0.130
58.370 0.071 0.072 | 58.377 0.110 0.110 0.120
62.535 0.070 0.071 | 62.537 0.110 0.110 0.120
66.700 0.069 0.070 | 66.703 0.100 0.100 0.110
70.865 0.067 0.070 | 70.863 0.100 0.098 0.110
75.020 0.067 0.069 | 75.027 0.096 0.095 0.110
79.190 0.066 0.068 | 79.187 0.093 0.092 0.100
83.350 0.065 0.067 | 83.347 0.090 0.089 0.099
87.510 0.064 0.066 | 87.507 0.087 0.086 0.096
91.675 0.063 0.066 | 91.683 0.085 0.083 0.094
95.840 0.062 0.065 | 95.837 0.082 0.081 0.091
99.995 0.061 0.064 | 100.000 0.080 0.079 0.088
MS29 Goriiniir MS30 Goriiniir Viskozite [Pa s]

Viskozite [Pa s]
Kesme Hiz1 1 2 KesmeHizi 1 2 3
[1/s] [1/s]
0.100 2.170 2.060 | 0.099 2.550 2.260 2.760
4.263 0.430 0.430 | 4.263 0.480 0.460 0.510
8.426 0.300 0.290 | 8.425 0.330 0.310 0.340
12.595 0.230 0.230 | 12.593 0.260 0.250 0.270
16.750 0.200 0.200 | 16.750 0.220 0.210 0.230
20.920 0.180 0.180 | 20.910 0.200 0.190 0.200
25.075 0.170 0.160 | 25.070 0.180 0.170 0.180
29.240 0.150 0.150 | 29.237 0.160 0.160 0.170
33.395 0.140 0.140 | 33.403 0.150 0.150 0.160
37.555 0.140 0.130 | 37.570 0.140 0.140 0.150
41.725 0.130 0.120 | 41.730 0.140 0.130 0.140
45.895 0.120 0.120 | 45.890 0.130 0.130 0.130
50.050 0.120 0.110 | 50.050 0.120 0.120 0.130
54.210 0.110 0.110 | 54.210 0.120 0.120 0.120
58.375 0.110 0.100 | 58.377 0.110 0.110 0.120
62.540 0.100 0.099 | 62.540 0.110 0.110 0.110
66.700 0.100 0.096 | 66.697 0.110 0.100 0.110
70.860 0.099 0.092 | 70.863 0.100 0.100 0.100
75.025 0.096 0.090 | 75.027 0.100 0.098 0.100
79.185 0.094 0.087 | 79.187 0.097 0.095 0.099
83.350 0.091 0.085 | 83.350 0.095 0.093 0.096
87.515 0.089 0.082 | 87.517 0.092 0.090 0.093
91.680 0.087 0.080 | 91.677 0.089 0.087 0.091
95.835 0.085 0.078 | 95.840 0.087 0.085 0.088
100.000 0.083 0.076 | 100.000 0.085 0.083 0.086
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MS31 Gortintir Viskozite [Pa s]

Kesme Hizi 1 2
[1/s]

0.100 0.830 0.630
4.263 0.130 0.150
8.428 0.110 0.110
12.600 0.098 0.098
16.745 0.092 0.091
20.915 0.085 0.084
25.075 0.081 0.080
29.230 0.078 0.076
33.395 0.074 0.073
37.570 0.072 0.070
41.720 0.070 0.068
45.885 0.068 0.066
50.040 0.066 0.065
54.205 0.064 0.063
58.380 0.063 0.061
62.535 0.061 0.060
66.705 0.060 0.059
70.860 0.059 0.058
75.025 0.057 0.056
79.180 0.057 0.056
83.350 0.055 0.055
87.520 0.054 0.053
91.670 0.053 0.053
95.840 0.053 0.052
100.000 0.052 0.051
MST1 Goriiniir Viskozite [Pa s] MST2 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2

[1/s] [1/s]

0.098 11.600 10.100 8.510 | 0.097 8.820 9.150
4.262 0.910 0.950 0.930 | 4.260 0.620 0.600
8.427 0.650 0.680 0.660 | 8.425 0.440 0.440
12.587 0.530 0.560 0.540 12.590 0.370 0.370
16.747 0.470 0.490 0.470 16.750 0.330 0.330
20.913 0.420 0.440 0.420 | 20.905 0.290 0.310
25.077 0.390 0.400 0.390 | 25.075 0.270 0.290
29.237 0.360 0.380 0.360 | 29.235 0.250 0.270
33.397 0.340 0.350 0.340 | 33.395 0.240 0.260
37.563 0.320 0.330 0.320 | 37.560 0.230 0.240
41.730 0.300 0.320 0.300 | 41.730 0.210 0.230
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45.883 0.290 0.300 0.290 | 45.880 0.210 0.220
50.050 0.280 0.290 0.280 | 50.045 0.200 0.220
54.220 0.270 0.280 0.270 | 54.205 0.200 0.210
58.380 0.260 0.270 0.260 | 58.370 0.190 0.200
62.540 0.250 0.260 0.250 | 62.540 0.180 0.200
66.703 0.240 0.260 0.250 | 66.705 0.170 0.190
70.857 0.240 0.250 0.240 | 70.855 0.170 0.180
75.030 0.230 0.240 0.230 | 75.035 0.170 0.180
79.187 0.220 0.240 0.230 | 79.190 0.160 0.180
83.350 0.220 0.230 0.220 | 83.345 0.160 0.170
87.513 0.210 0.220 0.220 | 87.515 0.150 0.170
91.680 0.210 0.220 0.210 | 91.675 0.150 0.160
95.843 0.200 0.220 0.210 | 95.835 0.150 0.160
99.997 0.200 0.210 0.210 100.000 0.150 0.160
MST3 Goriiniir Viskozite | MST4 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hiz1 1 2 KesmeHizi 1 2 3
[1/s] [1/s]
0.083 33.000 43.70 0.098 7.850 5.390 5.930
4.265 1.710 1.920 4.261 0.790 0.770 0.830
8.428 0.920 0.940 8.424 0.580 0.560 0.600
12.590 0.660 0.700 12.593 0.480 0.470 0.500
16.755 0.550 0.590 16.753 0.430 0.410 0.440
20.915 0.510 0.510 20.907 0.390 0.380 0.400
25.070 0.470 0.460 25.073 0.350 0.350 0.370
29.235 0.430 0.420 29.240 0.330 0.330 0.340
33.390 0.390 0.390 33.400 0.310 0.310 0.320
37.565 0.370 0.360 37.560 0.300 0.290 0.310
41.725 0.340 0.330 41.730 0.280 0.280 0.300
45.890 0.310 0.310 45.890 0.270 0.270 0.280
50.050 0.290 0.300 50.060 0.260 0.260 0.270
54.220 0.280 0.290 54.207 0.250 0.250 0.260
58.375 0.260 0.280 58.380 0.240 0.240 0.250
62.535 0.250 0.270 62.530 0.230 0.230 0.240
66.695 0.240 0.250 66.697 0.230 0.220 0.240
70.850 0.230 0.240 70.870 0.220 0.210 0.230
75.030 0.220 0.230 75.020 0.210 0.210 0.220
79.185 0.220 0.230 79.183 0.210 0.200 0.220
83.350 0.210 0.220 83.343 0.200 0.200 0.210
87.515 0.200 0.210 87.507 0.190 0.190 0.200
91.665 0.200 0.200 91.670 0.190 0.180 0.190
95.840 0.190 0.200 95.833 0.180 0.180 0.190
100.000 0.190 0.190 100.000 0.180 0.170 0.190
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MSTS5 Goriintir Viskozite [Pa s] MST6 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]

0.092 21.700 22.400 | 22.200 0.090 29.900 27.600
4.265 1.420 1.510 1.470 4.267 1.600 1.630
8.425 0.840 0.900 0.850 8.428 0.900 0.900
12.587 0.630 0.680 0.640 12.585 0.640 0.660
16.747 0.520 0.570 0.530 16.750 0.530 0.550
20.913 0.450 0.490 0.460 20.915 0.460 0.480
25.073 0.410 0.440 0.420 25.070 0.410 0.430
29.240 0.370 0.400 0.380 29.240 0.370 0.400
33.403 0.340 0.370 0.350 33.395 0.350 0.370
37.563 0.320 0.350 0.330 37.560 0.320 0.350
41.723 0.300 0.330 0.310 41.730 0.300 0.330
45.880 0.290 0.310 0.300 45.890 0.280 0.310
50.047 0.270 0.300 0.280 50.050 0.270 0.290
54.210 0.260 0.290 0.270 54.215 0.260 0.280
58.370 0.250 0.280 0.260 58.385 0.240 0.270
62.533 0.240 0.270 0.250 62.540 0.230 0.250
66.693 0.240 0.260 0.240 66.720 0.230 0.250
70.867 0.230 0.250 0.230 70.870 0.220 0.240
75.040 0.220 0.240 0.220 75.015 0.210 0.240
79.177 0.210 0.240 0.220 79.215 0.210 0.230
83.350 0.210 0.230 0.210 83.350 0.200 0.220
87.513 0.200 0.220 0.210 87.505 0.190 0.210
91.683 0.200 0.220 0.200 91.675 0.190 0.200
95.843 0.200 0.220 0.200 95.845 0.180 0.200
99.993 0.190 0.210 0.190 100.000 0.180 0.200
MST7 Goriiniir Viskozite [Pa s] MSTS8 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]

0.086 40.800 31.300 | 30.300 0.090 21.800 21.400
4.265 2.060 1.970 1.950 4.262 0.860 1.030
8.427 1.180 1.150 1.120 8.426 0.560 0.710
12.590 0.870 0.840 0.840 12.585 0.460 0.560
16.753 0.720 0.680 0.690 16.755 0.400 0.470
20.917 0.620 0.590 0.600 20.905 0.370 0.420
25.080 0.570 0.530 0.530 25.080 0.350 0.390
29.230 0.530 0.500 0.490 29.235 0.310 0.360
33.390 0.490 0.460 0.460 33.400 0.280 0.340
37.553 0.450 0.420 0.430 37.570 0.250 0.310
41.723 0.420 0.390 0.390 41.725 0.230 0.290
45.893 0.380 0.360 0.370 45.885 0.220 0.260
50.053 0.350 0.330 0.340 50.055 0.210 0.250




124

54.217 0.330 0.310 0.320 54.210 0.200 0.230
58.373 0.320 0.300 0.300 58.380 0.190 0.220
62.540 0.300 0.280 0.280 62.540 0.180 0.210
66.700 0.290 0.270 0.270 66.695 0.180 0.200
70.860 0.280 0.260 0.260 70.860 0.170 0.200
75.020 0.270 0.250 0.250 75.025 0.160 0.190
79.190 0.260 0.240 0.240 79.185 0.160 0.180
83.350 0.250 0.240 0.230 83.350 0.150 0.180
87.513 0.250 0.230 0.220 87.525 0.150 0.180
91.680 0.240 0.220 0.220 91.665 0.150 0.170
95.840 0.230 0.220 0.210 95.830 0.140 0.170
99.990 0.230 0.210 0.210 100.000 0.140 0.160
MST9 Goriiniir Viskozite [Pa s] MST10 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]

0.089 30.100 26.900 | 26.400 0.076 64.400 52.700
4.264 1.930 1.780 1.880 4.266 2.720 2.700
8.426 1.110 1.050 1.110 8.427 1.630 1.640
12.587 0.810 0.780 0.850 12.585 1.210 1.130
16.753 0.660 0.640 0.690 16.750 1.020 0.910
20.910 0.580 0.550 0.590 20.920 0.860 0.730
25.073 0.510 0.490 0.530 25.065 0.740 0.610
29.233 0.460 0.440 0.480 29.235 0.650 0.530
33.407 0.420 0.410 0.440 33.400 0.570 0.470
37.557 0.390 0.380 0.410 37.555 0.520 0.420
41.720 0.370 0.350 0.380 41.720 0.470 0.380
45.887 0.350 0.340 0.360 45.885 0.430 0.350
50.043 0.330 0.320 0.340 50.055 0.390 0.330
54.207 0.320 0.310 0.330 54.210 0.370 0.300
58.380 0.310 0.290 0.310 58.370 0.340 0.290
62.537 0.300 0.280 0.300 62.540 0.310 0.270
66.700 0.280 0.270 0.290 66.695 0.290 0.260
70.860 0.280 0.260 0.280 70.865 0.280 0.250
75.023 0.270 0.250 0.270 75.025 0.270 0.240
79.173 0.260 0.240 0.270 79.185 0.260 0.230
83.357 0.250 0.240 0.260 83.360 0.250 0.220
87.520 0.240 0.230 0.250 87.505 0.240 0.210
91.670 0.240 0.230 0.250 91.670 0.240 0.210
95.830 0.230 0.220 0.240 95.835 0.230 0.200
99.997 0.230 0.220 0.230 100.000 0.220 0.200
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MSTI1 Goriintir Viskozite | MST12 Goriintir Viskozite [Pa s]

[Pa s]
Kesme Hizi 1 2 KesmeHiz1 1 2 3
[1/s] [1/s]
0.095 14.300 13.40 0.076 60.700 57.500 59.700
4.261 0.980 0.930 4.267 3.150 3.240 3.680
8.422 0.680 0.650 8.426 1.700 1.770 1.860
12.580 0.550 0.520 12.587 1.190 1.280 1.320
16.750 0.470 0.450 16.753 0.930 0.990 1.030
20.910 0.420 0.420 20.910 0.810 0.820 0.850
25.075 0.390 0.400 25.083 0.690 0.700 0.740
29.235 0.360 0.370 29.237 0.610 0.620 0.650
33.405 0.350 0.340 33.400 0.560 0.560 0.590
37.565 0.330 0.310 37.557 0.510 0.510 0.540
41.720 0.310 0.290 41.723 0.470 0.470 0.510
45.890 0.290 0.270 45.897 0.440 0.440 0.470
50.045 0.270 0.260 50.050 0.400 0.410 0.440
54.220 0.250 0.250 54.217 0.380 0.380 0.420
58.370 0.240 0.240 58.377 0.360 0.360 0.390
62.535 0.230 0.230 62.533 0.330 0.340 0.380
66.695 0.220 0.220 66.697 0.320 0.330 0.360
70.845 0.220 0.210 70.873 0.300 0.310 0.340
75.025 0.210 0.210 75.027 0.290 0.300 0.330
79.190 0.200 0.200 79.183 0.270 0.290 0.310
83.350 0.200 0.200 83.343 0.260 0.270 0.300
87.515 0.190 0.190 87.520 0.250 0.260 0.290
91.680 0.190 0.190 91.673 0.240 0.250 0.280
95.835 0.180 0.180 95.833 0.240 0.250 0.270
100.000 0.180 0.180 99.997 0.230 0.240 0.260
MST13 Goriiniir Viskozite MST14 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.097 7.090 8.040 0.092 25.500 22.400
4.261 0.730 0.750 4.264 1.760 1.600
8.425 0.520 0.530 8.424 0.970 0.940
12.585 0.440 0.440 12.590 0.720 0.710
16.745 0.390 0.390 16.745 0.590 0.590
20.910 0.350 0.350 20.920 0.500 0.510
25.075 0.330 0.320 25.090 0.450 0.460
29.235 0.310 0.300 29.230 0.410 0.410
33.400 0.290 0.280 33.400 0.380 0.380
37.565 0.270 0.260 37.570 0.350 0.350
41.730 0.260 0.250 41.735 0.330 0.340
45.890 0.250 0.240 45.885 0.320 0.320
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50.050 0.240 0.230 50.045 0.300 0.300
54.210 0.230 0.220 54.205 0.290 0.290
58.375 0.220 0.210 58.365 0.280 0.280
62.540 0.210 0.200 62.525 0.270 0.270
66.700 0.200 0.190 66.705 0.260 0.260
70.865 0.190 0.190 70.850 0.250 0.250
75.020 0.180 0.180 75.035 0.240 0.240
79.200 0.180 0.170 79.180 0.230 0.230
83.345 0.170 0.160 83.355 0.230 0.230
87.510 0.160 0.160 87.510 0.220 0.220
91.675 0.160 0.150 91.675 0.220 0.220
95.835 0.160 0.150 95.835 0.210 0.210
99.995 0.150 0.150 99.990 0.210 0.210
MST15 Goriiniir Viskozite | MST16 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.096 9.510 8.360 0.091 25.000 16.100 14.600
4.267 0.740 0.710 4.262 1.530 1.380 1.340
8.426 0.530 0.510 8.424 1.000 0.940 0.920
12.590 0.440 0.420 12.577 0.780 0.760 0.720
16.750 0.380 0.370 16.753 0.670 0.640 0.610
20.915 0.350 0.340 20.913 0.580 0.560 0.540
25.080 0.320 0.310 25.073 0.540 0.520 0.490
29.235 0.300 0.300 29.233 0.500 0.500 0.460
33.405 0.280 0.280 33.393 0.480 0.470 0.450
37.560 0.260 0.270 37.560 0.450 0.430 0.430
41.720 0.250 0.250 41.723 0.420 0.400 0.390
45.885 0.240 0.240 45.887 0.390 0.370 0.360
50.060 0.230 0.230 50.047 0.360 0.350 0.340
54.220 0.220 0.220 54.203 0.340 0.330 0.320
58.375 0.210 0.210 58.377 0.320 0.310 0.300
62.535 0.200 0.200 62.540 0.310 0.300 0.290
66.700 0.200 0.190 66.703 0.300 0.290 0.280
70.865 0.190 0.190 70.860 0.290 0.280 0.270
75.020 0.180 0.180 75.020 0.280 0.270 0.260
79.180 0.180 0.180 79.193 0.270 0.260 0.250
83.350 0.170 0.170 83.353 0.270 0.260 0.250
87.500 0.170 0.170 87.513 0.260 0.250 0.240
91.665 0.160 0.160 91.670 0.250 0.250 0.230
95.840 0.160 0.160 95.830 0.250 0.240 0.230
100.000 0.160 0.150 99.993 0.240 0.240 0.230




MST17 Goriintir Viskozite | MST18 Goriintir Viskozite [Pa s]
[Pa s]
Kesme Hizi 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.093 19.300 15.40 0.093 26.500 20.100
4.263 1.360 1.490 4.265 1.710 1.280
8.424 0.920 1.000 8.426 1.030 0.740
12.585 0.730 0.780 12.585 0.630 0.560
16.755 0.640 0.680 16.750 0.470 0.460
20.915 0.560 0.580 20.915 0.400 0.390
25.075 0.520 0.530 25.070 0.360 0.350
29.235 0.470 0.460 29.235 0.340 0.310
33.410 0.440 0.400 33.405 0.310 0.290
37.565 0.410 0.360 37.560 0.290 0.270
41.735 0.370 0.330 41.715 0.270 0.250
45.890 0.340 0.300 45.890 0.260 0.240
50.055 0.320 0.290 50.045 0.250 0.230
54.215 0.300 0.270 54.210 0.240 0.210
58.380 0.280 0.260 58.370 0.230 0.200
62.535 0.270 0.250 62.540 0.220 0.190
66.690 0.250 0.240 66.710 0.220 0.190
70.860 0.250 0.230 70.865 0.210 0.180
75.025 0.240 0.230 75.020 0.200 0.170
79.185 0.230 0.220 79.190 0.200 0.170
83.350 0.230 0.220 83.345 0.190 0.160
87.510 0.220 0.210 87.500 0.190 0.160
91.675 0.210 0.210 91.680 0.180 0.150
95.840 0.210 0.200 95.830 0.180 0.150
99.990 0.210 0.200 100.000 0.180 0.150
MST19 Goriiniir Viskozite | MST20 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hiz1 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.098 7.080 6.600 0.077 61.900 56.800
4.261 0.530 0.530 4.267 3.200 3.480
8.426 0.400 0.400 8.430 1.710 1.870
12.580 0.350 0.330 12.595 1.350 1.320
16.750 0.310 0.300 16.760 1.070 1.020
20.910 0.300 0.300 20.910 0.890 0.840
25.075 0.300 0.300 25.080 0.780 0.730
29.245 0.280 0.280 29.240 0.690 0.640
33.400 0.270 0.260 33.400 0.630 0.570
37.565 0.250 0.240 37.565 0.570 0.520
41.725 0.230 0.230 41.720 0.530 0.480
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45.880 0.220 0.220 45.890 0.490 0.450
50.045 0.210 0.210 50.055 0.450 0.420
54.215 0.210 0.200 54.205 0.420 0.400
58.370 0.200 0.200 58.370 0.390 0.370
62.545 0.190 0.190 62.540 0.370 0.350
66.705 0.190 0.190 66.705 0.350 0.330
70.860 0.180 0.180 70.860 0.330 0.310
75.020 0.180 0.180 75.030 0.310 0.300
79.180 0.180 0.170 79.205 0.300 0.290
83.350 0.170 0.170 83.345 0.290 0.280
87.510 0.170 0.170 87.505 0.280 0.270
91.675 0.170 0.160 91.685 0.270 0.260
95.835 0.170 0.160 95.840 0.260 0.250
100.000 0.160 0.160 99.995 0.250 0.240
MST21 Goriiniir Viskozite | MST22 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hiz1 1 2 KesmeHizi 1 2
[1/s] [1/s]
0.070 79.800 54.90 0.097 6.670 4.510
4.266 3.100 2.940 4.262 0.410 0.400
8.424 1.660 1.680 8.427 0.290 0.280
12.590 1.240 1.190 12.590 0.230 0.240
16.750 0.980 0.990 16.750 0.210 0.210
20.915 0.830 0.870 20.910 0.190 0.190
25.065 0.740 0.770 25.075 0.170 0.180
29.235 0.670 0.680 29.235 0.160 0.170
33.405 0.610 0.620 33.400 0.150 0.160
37.560 0.570 0.570 37.555 0.150 0.160
41.725 0.520 0.520 41.730 0.140 0.150
45.880 0.480 0.480 45.885 0.140 0.140
50.040 0.450 0.450 50.055 0.130 0.140
54.210 0.430 0.430 54.210 0.130 0.130
58.375 0.400 0.410 58.375 0.120 0.130
62.535 0.380 0.390 62.545 0.120 0.130
66.710 0.360 0.370 66.700 0.120 0.120
70.860 0.340 0.360 70.860 0.110 0.120
75.025 0.330 0.340 75.025 0.110 0.120
79.190 0.320 0.330 79.180 0.110 0.120
83.355 0.310 0.320 83.345 0.110 0.110
87.515 0.300 0.320 87.515 0.110 0.110
91.670 0.280 0.300 91.680 0.100 0.110
95.825 0.270 0.300 95.840 0.100 0.110
99.995 0.260 0.290 100.000 0.100 0.110
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MST23 Goriintir Viskozite | MST24 Goriintir Viskozite [Pa s]
[Pa s]
Kesme Hizi 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.081 61.800 52.70 0.084 36.400 39.400
4.267 2.560 2.580 4.266 2.440 2.450
8.427 1.520 1.500 8.425 1.320 1.320
12.585 1.110 1.050 12.595 0.940 0.920
16.740 0.850 0.820 16.745 0.750 0.750
20.915 0.700 0.690 20.910 0.630 0.620
25.080 0.600 0.600 25.075 0.560 0.540
29.235 0.530 0.530 29.240 0.500 0.490
33.405 0.480 0.480 33.395 0.450 0.440
37.560 0.430 0.440 37.565 0.420 0.410
41.720 0.400 0.410 41.725 0.390 0.380
45.885 0.380 0.380 45.890 0.360 0.360
50.055 0.350 0.360 50.050 0.340 0.340
54.215 0.330 0.340 54.210 0.320 0.320
58.380 0.320 0.320 58.375 0.310 0.300
62.535 0.310 0.310 62.545 0.290 0.290
66.700 0.290 0.290 66.685 0.280 0.280
70.865 0.280 0.280 70.860 0.270 0.270
75.025 0.270 0.270 75.025 0.260 0.260
79.180 0.270 0.260 79.180 0.250 0.250
83.355 0.260 0.260 83.350 0.240 0.240
87.515 0.250 0.250 87.505 0.230 0.240
91.680 0.240 0.240 91.675 0.230 0.230
95.840 0.240 0.230 95.845 0.220 0.220
100.000 0.230 0.230 99.995 0.220 0.220
MST25 Goriiniir Viskozite | MST26 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hiz1 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.078 63.600 37.10 0.094 9.780 10.700
4.330 2.310 2.340 4.261 0.840 0.840
8.427 1.330 1.350 8.429 0.610 0.600
12.590 0.960 0.970 12.580 0.500 0.500
16.750 0.800 0.780 16.750 0.450 0.440
20.920 0.730 0.690 20.905 0.420 0.410
25.065 0.620 0.620 25.075 0.400 0.390
29.245 0.550 0.550 29.235 0.370 0.360
33.405 0.500 0.510 33.395 0.340 0.330
37.570 0.460 0.470 37.570 0.320 0.300
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41.730 0.430 0.430 41.730 0.300 0.290

45.890 0.400 0.400 45.880 0.280 0.270

50.055 0.370 0.380 50.045 0.270 0.260

54.215 0.350 0.350 54.215 0.260 0.250

58.375 0.330 0.330 58.375 0.250 0.240

62.545 0.310 0.310 62.535 0.240 0.230

66.705 0.290 0.300 66.695 0.240 0.220

70.865 0.270 0.290 70.865 0.230 0.220

75.015 0.260 0.280 75.020 0.230 0.210

79.185 0.250 0.270 79.190 0.220 0.210

83.355 0.240 0.260 83.355 0.220 0.200

87.510 0.230 0.250 87.520 0.210 0.200

91.680 0.230 0.240 91.670 0.210 0.190

95.845 0.220 0.230 95.835 0.210 0.190

99.995 0.210 0.230 99.995 0.200 0.190
MST27 Goriiniir Viskozite | MST28 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.093 18.800 14.20 0.085 52.300 48.400 47.000
4.261 1.420 1.390 4.265 3.260 3.310 3.180
8.425 1.010 0.970 8.426 1.860 1.860 1.800
12.595 0.800 0.730 12.580 1.370 1.370 1.310
16.745 0.710 0.650 16.750 1.110 1.100 1.060
20.910 0.640 0.610 20.910 0.940 0.930 0.890
25.075 0.590 0.540 25.077 0.820 0.810 0.780
29.250 0.530 0.490 29.233 0.730 0.730 0.700
33.405 0.500 0.440 33.400 0.670 0.660 0.630
37.560 0.460 0.390 37.563 0.610 0.610 0.590
41.725 0.420 0.360 41.727 0.570 0.570 0.540
45.885 0.380 0.340 45.883 0.530 0.530 0.510
50.050 0.350 0.310 50.057 0.500 0.500 0.480
54.210 0.330 0.300 54.197 0.480 0.480 0.460
58.380 0.310 0.280 58.380 0.450 0.450 0.430
62.545 0.290 0.260 62.537 0.430 0.430 0.420
66.705 0.280 0.250 66.690 0.410 0.410 0.400
70.865 0.270 0.240 70.857 0.400 0.400 0.380
75.020 0.260 0.230 75.030 0.380 0.390 0.370
79.185 0.250 0.220 79.190 0.370 0.370 0.360
83.340 0.240 0.220 83.350 0.360 0.360 0.350
87.520 0.230 0.210 87.510 0.350 0.350 0.340
91.670 0.220 0.200 91.673 0.340 0.340 0.330
95.840 0.220 0.200 95.820 0.330 0.330 0.320
100.000 0.210 0.200 100.000 0.320 0.320 0.310
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MST?29 Goriintir Viskozite | MST30 Goriintir Viskozite [Pa s]
[Pa s]

Kesme Hizi 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.081 53.900 53.300 | 0.097 10.900 9.890 6.740
4.268 2.780 2.680 4.263 0.800 0.830 0.650
8.432 1.440 1.460 8.424 0.560 0.580 0.470
12.590 1.070 1.030 12.583 0.460 0.480 0.400
16.755 0.830 0.810 16.747 0.410 0.420 0.350
20.910 0.710 0.690 20.913 0.370 0.380 0.320
25.085 0.610 0.610 25.070 0.340 0.350 0.300
29.245 0.540 0.550 29.237 0.320 0.330 0.270
33.410 0.500 0.500 33.397 0.300 0.310 0.260
37.560 0.460 0.460 37.567 0.280 0.300 0.240
41.710 0.420 0.420 41.730 0.270 0.290 0.230
45.885 0.390 0.390 45.890 0.260 0.270 0.220
50.050 0.360 0.370 50.057 0.250 0.270 0.210
54.220 0.340 0.340 54.210 0.240 0.250 0.210
58.370 0.320 0.330 58.380 0.230 0.250 0.200
62.545 0.300 0.310 62.527 0.220 0.230 0.190
66.700 0.280 0.290 66.707 0.220 0.230 0.190
70.870 0.270 0.280 70.863 0.210 0.220 0.180
75.015 0.260 0.270 75.040 0.200 0.220 0.180
79.190 0.250 0.260 79.187 0.200 0.210 0.170
83.355 0.240 0.250 83.340 0.200 0.210 0.170
87.500 0.230 0.240 87.513 0.190 0.200 0.170
91.670 0.220 0.230 91.667 0.190 0.190 0.160
95.840 0.220 0.220 95.840 0.180 0.190 0.160
99.990 0.210 0.220 99.997 0.180 0.190 0.150

MST31 Goriiniir Viskozite [Pa s]

Kesme Hiz1 | 1 2 3

[1/s]

0.098 8.990 7.160 7.080

4.262 0.670 0.500 0.580

8.425 0.480 0.360 0.420

12.590 0.400 0.300 0.360

16.747 0.350 0.260 0.320

20.913 0.320 0.240 0.290

25.073 0.290 0.220 0.270

29.240 0.270 0.200 0.250

33.397 0.260 0.190 0.240

37.557 0.250 0.180 0.230

41.720 0.240 0.170 0.220
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45.897 0.230 0.160 0.210

50.050 0.220 0.160 0.210

54.210 0.210 0.150 0.200

58.380 0.200 0.150 0.190

62.540 0.200 0.140 0.190

66.703 0.190 0.140 0.180

70.857 0.190 0.130 0.180

75.027 0.180 0.130 0.170

79.187 0.180 0.130 0.170

83.353 0.170 0.120 0.170

87.513 0.170 0.120 0.160

91.680 0.170 0.120 0.160

95.853 0.160 0.110 0.160

100.000 0.160 0.110 0.150
MMS1 Goriiniir Viskozite [Pa s] MMS2 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.100 0.760 0.580 0.770 0.100 0.610 0.710
4.263 0.350 0.350 0.350 4.262 0.320 0.320
8.426 0.300 0.290 0.290 8.424 0.270 0.260
12.583 0.270 0.270 0.260 12.590 0.250 0.230
16.750 0.250 0.250 0.240 16.750 0.240 0.220
20.913 0.240 0.230 0.230 20.910 0.220 0.200
25.077 0.230 0.220 0.220 25.075 0.210 0.190
29.240 0.220 0.210 0.200 29.240 0.210 0.180
33.400 0.210 0.200 0.200 33.400 0.200 0.180
37.563 0.200 0.190 0.190 37.560 0.190 0.170
41.730 0.190 0.180 0.180 41.730 0.190 0.160
45.883 0.190 0.180 0.180 45.890 0.180 0.160
50.043 0.180 0.170 0.170 50.045 0.180 0.150
54.217 0.180 0.170 0.170 54.210 0.170 0.150
58.373 0.170 0.160 0.160 58.380 0.170 0.140
62.543 0.170 0.160 0.160 62.540 0.160 0.140
66.703 0.160 0.150 0.150 66.700 0.160 0.140
70.857 0.160 0.150 0.150 70.865 0.150 0.130
75.020 0.150 0.150 0.150 75.020 0.150 0.130
79.190 0.150 0.140 0.140 79.185 0.140 0.130
83.350 0.150 0.140 0.140 83.350 0.140 0.130
87.520 0.140 0.140 0.140 87.510 0.140 0.120
91.673 0.140 0.130 0.130 91.670 0.130 0.120
95.837 0.140 0.130 0.130 95.840 0.130 0.120
100.000 0.140 0.130 0.130 100.000 0.130 0.120
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MMS3 Gortintir Viskozite [Pa s] MMS4 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]

0.099 4.150 3.430 2.910 0.100 1.190 0.970 | 1.120
4.262 0.720 0.720 0.660 4.261 0.480 0.480 | 0.500
8.425 0.490 0.490 0.450 8.425 0.380 0.390 | 0.400
12.590 0.390 0.390 0.360 12.590 0.330 0.340 | 0.350
16.750 0.330 0.330 0.300 16.757 0.300 0.310 | 0.320
20.913 0.290 0.290 0.270 20.910 0.280 0.290 | 0.300
25.073 0.260 0.260 0.240 25.070 0.270 0.270 | 0.280
29.237 0.240 0.240 0.220 29.240 0.250 0.260 | 0.260
33.400 0.220 0.220 0.200 33.397 0.240 0.240 | 0.250
37.563 0.200 0.200 0.190 37.563 0.230 0.230 | 0.240
41.723 0.190 0.190 0.180 41.727 0.220 0.220 | 0.230
45.890 0.180 0.180 0.170 45.890 0.210 0.210 | 0.220
50.050 0.170 0.170 0.160 50.043 0.200 0.200 | 0.210
54.210 0.170 0.170 0.150 54.217 0.190 0.200 | 0.210
58.377 0.160 0.160 0.140 58.380 0.180 0.190 | 0.200
62.540 0.150 0.150 0.140 62.540 0.180 0.180 | 0.200
66.700 0.150 0.150 0.130 66.700 0.170 0.180 | 0.190
70.860 0.140 0.140 0.130 70.860 0.170 0.170 | 0.180
75.023 0.140 0.140 0.120 75.027 0.160 0.170 | 0.180
79.190 0.130 0.130 0.120 79.187 0.160 0.170 | 0.170
83.353 0.130 0.130 0.110 83.343 0.150 0.160 | 0.170
87.517 0.130 0.130 0.110 87.510 0.150 0.160 | 0.160
91.673 0.120 0.120 0.110 91.670 0.140 0.150 | 0.160
95.837 0.120 0.120 0.110 95.837 0.140 0.150 | 0.150
100.000 0.120 0.120 0.100 99.997 0.130 0.140 | 0.150
MMSS5 Goriiniir Viskozite [Pa s] MMS6 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2

[1/s] [1/s]

0.099 3.480 2.930 3.260 0.101 2.790 3.650

4.262 0.750 0.710 0.730 4.263 0.710 0.770

8.427 0.510 0.500 0.510 8.424 0.490 0.520

12.587 0.400 0.400 0.400 12.590 0.390 0.410

16.747 0.340 0.340 0.340 16.750 0.330 0.340

20.910 0.300 0.300 0.300 20.910 0.290 0.300

25.073 0.270 0.270 0.270 25.070 0.260 0.270

29.233 0.250 0.250 0.250 29.240 0.230 0.250

33.400 0.230 0.230 0.230 33.405 0.220 0.230

37.560 0.210 0.210 0.210 37.565 0.200 0.210

41.720 0.200 0.200 0.200 41.725 0.190 0.200

45.890 0.190 0.190 0.190 45.885 0.180 0.190
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50.050 0.180 0.180 0.180 50.055 0.170 0.180
54.210 0.170 0.170 0.170 54.220 0.160 0.170
58.380 0.170 0.170 0.170 58.375 0.160 0.170
62.537 0.160 0.160 0.160 62.535 0.150 0.160
66.700 0.150 0.150 0.150 66.690 0.140 0.160
70.867 0.150 0.150 0.150 70.870 0.140 0.150
75.030 0.140 0.140 0.140 75.025 0.130 0.150
79.187 0.140 0.140 0.140 79.185 0.130 0.140
83.350 0.140 0.140 0.140 83.350 0.130 0.140
87.513 0.130 0.130 0.130 87.515 0.120 0.130
91.680 0.130 0.130 0.130 91.680 0.120 0.130
95.837 0.130 0.130 0.130 95.830 0.120 0.130
100.000 0.120 0.120 0.120 100.000 0.110 0.120
MMS7 Goriiniir Viskozite MMS8 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hiz1 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.099 3.640 3.560 0.100 0.690 0.690
4.263 0.780 0.750 4.262 0.290 0.290
8.427 0.530 0.520 8.425 0.250 0.240
12.590 0.420 0.420 12.590 0.220 0.210
16.750 0.360 0.350 16.755 0.210 0.200
20.910 0.320 0.310 20.910 0.200 0.190
25.080 0.290 0.280 25.075 0.190 0.180
29.235 0.270 0.250 29.250 0.180 0.170
33.405 0.250 0.230 33.405 0.170 0.160
37.565 0.230 0.220 37.570 0.160 0.160
41.720 0.220 0.210 41.730 0.160 0.150
45.885 0.200 0.200 45.880 0.150 0.150
50.055 0.200 0.190 50.050 0.150 0.140
54.210 0.190 0.180 54.210 0.140 0.140
58.375 0.180 0.170 58.375 0.140 0.130
62.545 0.170 0.160 62.535 0.140 0.130
66.695 0.170 0.160 66.695 0.140 0.130
70.860 0.160 0.150 70.860 0.130 0.120
75.025 0.150 0.150 75.025 0.130 0.120
79.185 0.150 0.140 79.180 0.130 0.120
83.350 0.140 0.140 83.350 0.120 0.120
87.515 0.140 0.130 87.510 0.120 0.110
91.670 0.140 0.130 91.675 0.120 0.110
95.840 0.130 0.130 95.850 0.120 0.110
100.000 0.130 0.120 100.000 0.120 0.110
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MMS9 Gortintir Viskozite | MMS10 Goriintir Viskozite [Pa s]

[Pa s]
Kesme Hizi 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.098 7.370 5.950 0.100 2.290 2.570 2.460
4.263 0.740 0.820 4.262 0.610 0.620 0.630
8.427 0.490 0.550 8.427 0.430 0.430 0.430
12.600 0.380 0.430 12.583 0.350 0.350 0.350
16.755 0.320 0.360 16.750 0.300 0.290 0.300
20.915 0.280 0.320 20.913 0.270 0.260 0.270
25.075 0.250 0.290 25.080 0.240 0.240 0.240
29.235 0.230 0.270 29.237 0.220 0.220 0.220
33.390 0.220 0.250 33.397 0.210 0.200 0.210
37.570 0.200 0.230 37.567 0.190 0.190 0.190
41.725 0.190 0.220 41.723 0.180 0.180 0.180
45.895 0.180 0.210 45.887 0.170 0.170 0.170
50.050 0.170 0.200 50.050 0.170 0.160 0.170
54.215 0.160 0.190 54.213 0.160 0.150 0.160
58.375 0.150 0.180 58.370 0.150 0.150 0.150
62.535 0.150 0.170 62.527 0.150 0.140 0.150
66.690 0.140 0.170 66.697 0.140 0.140 0.140
70.870 0.140 0.160 70.863 0.140 0.130 0.140
75.030 0.130 0.160 75.023 0.130 0.130 0.130
79.190 0.130 0.150 79.187 0.130 0.120 0.130
83.350 0.120 0.140 83.357 0.120 0.120 0.120
87.510 0.120 0.140 87.517 0.120 0.120 0.120
91.675 0.110 0.130 91.673 0.120 0.110 0.120
95.840 0.110 0.130 95.837 0.120 0.110 0.120
99.995 0.110 0.130 100.000 0.110 0.110 0.110
MMS11 Goriiniir Viskozite [Pa s] MMS12 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]
0.100 0.530 0.650 0.670 0.099 4.230 4210 | 5.840
4.261 0.280 0.300 0.310 4.264 0.810 0.790 | 0.820
8.425 0.240 0.250 0.260 8.425 0.530 0.530 | 0.510
12.587 0.220 0.230 0.230 12.587 0.420 0.420 | 0.390
16.750 0.210 0.210 0.220 16.747 0.350 0.350 | 0.330
20.907 0.200 0.200 0.200 20.900 0.310 0.310 | 0.290
25.077 0.190 0.190 0.190 25.087 0.280 0.280 | 0.260
29.237 0.180 0.190 0.180 29.237 0.250 0.260 | 0.240
33.397 0.170 0.180 0.180 33.400 0.240 0.240 | 0.220
37.563 0.160 0.170 0.170 37.563 0.220 0.220 | 0.210
41.727 0.160 0.170 0.160 41.730 0.210 0.210 | 0.190
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45.883 0.150 0.160 0.160 45.893 0.200 0.200 | 0.180
50.050 0.150 0.160 0.150 50.053 0.190 0.190 | 0.170
54.213 0.150 0.150 0.150 54.210 0.180 0.180 | 0.170
58.373 0.140 0.150 0.150 58.373 0.170 0.170 | 0.160
62.540 0.140 0.140 0.140 62.540 0.170 0.170 | 0.150
66.700 0.130 0.140 0.140 66.700 0.160 0.160 | 0.150
70.863 0.130 0.140 0.140 70.863 0.150 0.150 | 0.140
75.027 0.130 0.140 0.130 75.030 0.150 0.150 | 0.140
79.187 0.120 0.130 0.130 79.193 0.150 0.140 | 0.130
83.353 0.120 0.130 0.130 83.350 0.140 0.140 | 0.130
87.510 0.120 0.130 0.120 87.497 0.140 0.140 | 0.130
91.673 0.120 0.130 0.120 91.673 0.130 0.130 | 0.120
95.840 0.110 0.120 0.120 95.837 0.130 0.130 | 0.120
99.997 0.110 0.120 0.120 100.000 0.130 0.130 | 0.120
MMS13 Goriiniir Viskozite [Pa s] MMS14 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]

0.100 1.090 1.010 1.170 0.099 3.960 4.620 | 4.520
4.261 0.440 0.440 0.480 4.264 0.820 0.900 | 0.890
8.425 0.360 0.350 0.380 8.424 0.560 0.610 | 0.600
12.583 0.310 0.310 0.330 12.590 0.450 0.470 | 0.470
16.743 0.280 0.280 0.300 16.760 0.380 0.400 | 0.400
20.910 0.260 0.260 0.280 20.913 0.330 0.350 | 0.330
25.067 0.240 0.240 0.260 25.077 0.300 0.310 | 0.290
29.240 0.230 0.220 0.240 29.237 0.270 0.290 | 0.260
33.400 0.220 0.210 0.230 33.397 0.250 0.260 | 0.240
37.563 0.210 0.200 0.220 37.567 0.240 0.250 | 0.220
41.720 0.200 0.190 0.210 41.723 0.220 0.230 | 0.210
45.893 0.190 0.180 0.200 45.887 0.210 0.220 | 0.190
50.050 0.180 0.180 0.190 50.043 0.200 0.210 | 0.180
54.207 0.180 0.170 0.180 54.213 0.190 0.200 | 0.180
58.373 0.170 0.160 0.170 58.373 0.180 0.190 | 0.170
62.530 0.160 0.160 0.170 62.540 0.170 0.180 | 0.160
66.697 0.160 0.150 0.160 66.703 0.160 0.170 | 0.150
70.863 0.150 0.150 0.160 70.863 0.160 0.170 | 0.140
75.027 0.140 0.140 0.150 75.027 0.150 0.160 | 0.140
79.183 0.140 0.140 0.140 79.183 0.150 0.160 | 0.130
83.353 0.130 0.130 0.140 83.353 0.140 0.150 | 0.130
87.517 0.130 0.130 0.130 87.517 0.140 0.150 | 0.130
91.680 0.120 0.120 0.130 91.673 0.130 0.140 | 0.120
95.837 0.120 0.120 0.120 95.837 0.130 0.140 | 0.120
100.000 0.120 0.110 0.120 99.993 0.130 0.140 | 0.110
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MMSI15 Gortintir Viskozite | MMS16 Goriintir Viskozite [Pa s]
[Pa s]

Kesme Hizi 1 KesmeHiz1 1 2

[1/s] [1/s]

0.100 0.610 0.680 0.100 0.750 0.700

4.264 0.340 0.340 4.263 0.320 0.310

8.425 0.290 0.280 8.422 0.270 0.260

12.590 0.260 0.250 12.590 0.240 0.230

16.750 0.240 0.240 16.750 0.230 0.210

20.915 0.220 0.220 20.910 0.210 0.200

25.075 0.210 0.210 25.075 0.200 0.190

29.235 0.200 0.200 29.235 0.190 0.180

33.400 0.190 0.190 33.395 0.190 0.170

37.570 0.180 0.180 37.565 0.180 0.160

41.725 0.170 0.170 41.720 0.170 0.160

45.880 0.170 0.170 45.885 0.170 0.150

50.055 0.160 0.160 50.055 0.160 0.150

54.220 0.160 0.160 54.210 0.160 0.150

58.380 0.150 0.150 58.380 0.150 0.140

62.535 0.150 0.150 62.550 0.150 0.140

66.695 0.150 0.140 66.700 0.150 0.140

70.875 0.140 0.140 70.865 0.140 0.130

75.025 0.140 0.140 75.025 0.140 0.130

79.185 0.140 0.130 79.185 0.140 0.130

83.345 0.130 0.130 83.350 0.130 0.130

87.515 0.130 0.130 87.510 0.130 0.120

91.680 0.130 0.120 91.670 0.130 0.120

95.835 0.130 0.120 95.835 0.130 0.120

99.995 0.120 0.120 100.000 0.120 0.120
MMS17 Goriiniir Viskozite | MMS18 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.100 0.950 0.910 0.099 8.040 8.640 7.860
4.261 0.380 0.390 4.263 1.120 1.180 1.110
8.426 0.320 0.330 8.424 0.720 0.740 0.710
12.590 0.280 0.290 12.590 0.540 0.560 0.530
16.755 0.260 0.270 16.757 0.440 0.460 0.440
20.910 0.240 0.250 20.913 0.380 0.390 0.370
25.070 0.230 0.240 25.070 0.330 0.350 0.330
29.240 0.220 0.230 29.240 0.290 0.310 0.290
33.405 0.210 0.220 33.403 0.270 0.280 0.270
37.560 0.200 0.210 37.567 0.250 0.260 0.250
41.720 0.190 0.200 41.717 0.230 0.240 0.230
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45.890 0.180 0.190 45.887 0.220 0.230 0.220
50.055 0.180 0.190 50.053 0.200 0.210 0.200
54.210 0.170 0.180 54.210 0.190 0.200 0.190
58.380 0.170 0.180 58.380 0.180 0.190 0.180
62.540 0.160 0.180 62.533 0.180 0.180 0.180
66.700 0.160 0.170 66.700 0.170 0.180 0.170
70.870 0.150 0.170 70.860 0.160 0.170 0.160
75.020 0.150 0.160 75.023 0.150 0.160 0.160
79.190 0.150 0.160 79.187 0.150 0.160 0.150
83.350 0.140 0.160 83.350 0.140 0.150 0.150
87.515 0.140 0.150 87.510 0.140 0.150 0.140
91.670 0.140 0.150 91.670 0.140 0.140 0.140
95.835 0.130 0.150 95.840 0.130 0.140 0.140
99.995 0.130 0.140 100.000 0.130 0.140 0.130
MMS19 Goriiniir Viskozite | MMS20 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.099 1.020 0.810 0.100 3.620 3.230 3.460
4.262 0.300 0.280 4.263 0.820 0.790 0.820
8.425 0.250 0.230 8.426 0.560 0.540 0.560
12.590 0.210 0.200 12.583 0.440 0.430 0.450
16.750 0.190 0.180 16.747 0.370 0.370 0.390
20.920 0.180 0.170 20.910 0.330 0.320 0.340
25.080 0.170 0.160 25.070 0.290 0.290 0.310
29.235 0.160 0.160 29.247 0.270 0.270 0.280
33.400 0.160 0.150 33.400 0.250 0.250 0.260
37.565 0.150 0.150 37.563 0.230 0.230 0.240
41.725 0.140 0.140 41.723 0.220 0.220 0.230
45.890 0.140 0.140 45.887 0.210 0.210 0.220
50.050 0.140 0.130 50.047 0.200 0.200 0.210
54.210 0.130 0.130 54.210 0.190 0.190 0.200
58.370 0.130 0.130 58.373 0.180 0.180 0.190
62.540 0.130 0.120 62.533 0.180 0.170 0.180
66.705 0.120 0.120 66.707 0.170 0.170 0.180
70.865 0.120 0.120 70.860 0.160 0.160 0.170
75.015 0.120 0.120 75.020 0.160 0.160 0.160
79.190 0.120 0.120 79.177 0.150 0.150 0.160
83.350 0.120 0.110 83.350 0.150 0.150 0.150
87.510 0.110 0.110 87.510 0.140 0.140 0.150
91.675 0.110 0.110 91.680 0.140 0.140 0.150
95.835 0.110 0.110 95.837 0.140 0.130 0.140
100.000 0.110 0.110 100.000 0.130 0.130 0.140
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MMS21 Gortintir Viskozite [Pa s] MMS22 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]
0.100 1.860 2.140 1.860 0.101 0.970 0.660 | 0.720
4.264 0.550 0.630 0.580 4.262 0.280 0.290 |0.310
8.424 0.390 0.450 0.420 8.425 0.230 0.250 | 0.250
12.590 0.320 0.370 0.350 12.593 0.210 0.220 | 0.230
16.743 0.280 0.320 0.300 16.747 0.190 0.200 | 0.210
20.910 0.240 0.280 0.270 20.913 0.180 0.190 | 0.190
25.080 0.220 0.260 0.250 25.077 0.170 0.180 | 0.180
29.237 0.200 0.240 0.230 29.240 0.160 0.170 | 0.180
33.393 0.190 0.220 0.210 33.403 0.150 0.160 | 0.170
37.560 0.180 0.210 0.200 37.567 0.150 0.160 | 0.160
41.727 0.170 0.200 0.190 41.730 0.140 0.150 | 0.160
45.890 0.160 0.190 0.180 45.890 0.140 0.150 | 0.150
50.053 0.150 0.180 0.170 50.050 0.130 0.140 | 0.150
54.213 0.140 0.170 0.160 54.207 0.130 0.140 | 0.140
58.373 0.140 0.170 0.160 58.377 0.120 0.130 | 0.140
62.540 0.130 0.160 0.150 62.537 0.120 0.130 | 0.140
66.703 0.130 0.150 0.150 66.697 0.120 0.130 | 0.130
70.867 0.120 0.150 0.140 70.863 0.110 0.130 | 0.130
75.033 0.120 0.140 0.140 75.027 0.110 0.120 | 0.130
79.187 0.120 0.140 0.130 79.180 0.110 0.120 | 0.130
83.350 0.110 0.140 0.130 83.347 0.110 0.120 | 0.120
87.510 0.110 0.130 0.130 87.510 0.110 0.120 | 0.120
91.680 0.110 0.130 0.120 91.680 0.100 0.110 | 0.120
95.840 0.100 0.120 0.120 95.840 0.100 0.110 | 0.120
100.000 0.100 0.120 0.120 99.997 0.099 0.110 | 0.110
MMS23 Goriiniir Viskozite | MMS24 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.101 0.730 0.790 0.098 6.050 6.450 6.230
4.262 0.310 0.320 4.261 0.960 1.000 1.000
8.426 0.260 0.260 8.426 0.630 0.650 0.640
12.590 0.230 0.230 12.583 0.490 0.500 0.490
16.750 0.210 0.210 16.753 0.400 0.410 0.410
20.905 0.200 0.200 20.913 0.350 0.350 0.350
25.070 0.190 0.190 25.077 0.310 0.310 0.310
29.240 0.180 0.180 29.240 0.280 0.280 0.280
33.400 0.170 0.170 33.400 0.250 0.260 0.260
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37.560 0.160 0.160 37.560 0.240 0.240 0.240
41.720 0.160 0.160 41.723 0.220 0.220 0.220
45.890 0.150 0.150 45.890 0.210 0.210 0.210
50.050 0.150 0.150 50.047 0.200 0.200 0.200
54.205 0.140 0.140 54.217 0.190 0.190 0.190
58.380 0.140 0.140 58.377 0.180 0.180 0.180
62.540 0.130 0.130 62.540 0.170 0.170 0.170
66.710 0.130 0.130 66.703 0.160 0.160 0.160
70.865 0.130 0.130 70.863 0.160 0.160 0.160
75.030 0.120 0.120 75.027 0.150 0.150 0.150
79.190 0.120 0.120 79.190 0.150 0.150 0.150
83.355 0.120 0.120 83.347 0.140 0.140 0.140
87.520 0.120 0.120 87.520 0.140 0.140 0.140
91.670 0.110 0.110 91.677 0.130 0.130 0.130
95.840 0.110 0.110 95.837 0.130 0.130 0.130
100.000 0.110 0.110 100.000 0.130 0.130 0.130
MMS25 Goriiniir Viskozite [Pas] | MMS26 Goriiniir Viskozite [Pa s]
Kesme Hiz1 [1/s] 1 2 KesmeHiz1 [1/s] | 1 2
0.097 9.140 9.670 0.100 0.560 0.620
4.264 1.100 1.080 4.263 0.220 0.240
8.426 0.680 0.660 8.423 0.180 0.200
12.590 0.530 0.510 12.590 0.170 0.180
16.755 0.440 0.420 16.755 0.160 0.170
20.910 0.380 0.360 20.910 0.150 0.160
25.070 0.340 0.320 25.080 0.150 0.150
29.240 0.310 0.290 29.240 0.140 0.140
33.405 0.280 0.270 33.400 0.140 0.140
37.560 0.260 0.250 37.560 0.130 0.140
41.730 0.250 0.230 41.725 0.130 0.130
45.885 0.230 0.220 45.885 0.120 0.130
50.055 0.220 0.210 50.050 0.120 0.130
54.215 0.210 0.200 54.210 0.120 0.120
58.380 0.200 0.190 58.375 0.120 0.120
62.530 0.190 0.180 62.535 0.110 0.120
66.695 0.180 0.170 66.695 0.110 0.110
70.860 0.170 0.170 70.865 0.110 0.110
75.025 0.170 0.160 75.025 0.110 0.110
79.195 0.160 0.160 79.190 0.100 0.110
83.345 0.160 0.150 83.350 0.100 0.110
87.515 0.150 0.150 87.510 0.100 0.100
91.675 0.150 0.140 91.670 0.100 0.100
95.835 0.140 0.140 95.835 0.098 0.100
99.995 0.140 0.140 100.000 0.096 0.099
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MMS27 Goriintir Viskozite [Pa s] MMS28 Goriintir Viskozite [Pa s]
Kesme Hizi [1/s] | 1 2 3 KesmeHizi [1/s] | 1 2 3
0.099 0.480 | 0.580 0.490 | 0.098 5.540 5.530 | 5.750
4.262 0.210 | 0.200 0.210 | 4.262 0.960 0.980 | 0.990
8.425 0.180 | 0.170 0.180 | 8.425 0.630 0.650 | 0.650
12.587 0.170 | 0.160 0.160 | 12.597 0.490 0.500 | 0.500
16.750 0.160 | 0.150 0.150 | 16.743 0.410 0.420 | 0.420
20.910 0.160 | 0.140 0.150 | 20.913 0.360 0.370 | 0.360
25.077 0.150 | 0.140 0.140 | 25.080 0.320 0.330 | 0.320
29.240 0.150 | 0.130 0.140 | 29.240 0.290 0.300 | 0.290
33.403 0.150 ] 0.130 0.130 | 33.400 0.270 0.280 | 0.270
37.563 0.140 | 0.120 0.130 | 37.560 0.250 0.260 | 0.250
41.730 0.140 | 0.120 0.120 | 41.723 0.240 0.240 | 0.240
45.887 0.140 | 0.120 0.120 | 45.887 0.220 0.230 | 0.220
50.053 0.130 | 0.120 0.120 | 50.053 0.210 0.210 | 0.210
54.210 0.130 | 0.120 0.120 | 54.217 0.200 0.200 | 0.200
58.380 0.130 | 0.110 0.120 | 58.377 0.190 0.190 | 0.190
62.537 0.130 | 0.110 0.110 | 62.537 0.190 0.190 | 0.180
66.700 0.130 ] 0.110 0.110 | 66.700 0.180 0.180 | 0.180
70.863 0.120 | 0.110 0.110 | 70.867 0.170 0.170 | 0.170
75.030 0.120 | 0.110 0.110 | 75.020 0.160 0.170 | 0.160
79.190 0.120 | 0.110 0.110 | 79.193 0.160 0.160 | 0.160
83.350 0.120 | 0.110 0.110 | 83.353 0.150 0.160 | 0.150
87.517 0.110 | 0.100 0.100 | 87.510 0.150 0.150 | 0.150
91.673 0.110 | 0.100 0.100 | 91.677 0.140 0.150 | 0.150
95.837 0.110 | 0.100 0.100 | 95.837 0.140 0.140 | 0.140
100.000 0.110 | 0.100 0.100 | 99.997 0.140 0.140 | 0.140
MMS29 Goriiniir Viskozite [Pa s] MMS30 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2

[1/s] [1/s]

0.100 2.910 2.300 2.380 0.101 2.280 2.090

4.261 0.620 0.640 0.630 4.262 0.660 0.640

8.426 0.430 0.450 0.450 8.425 0.480 0.470

12.587 0.340 0.360 0.360 12.590 0.390 0.380

16.747 0.300 0.310 0.310 16.750 0.340 0.330

20.910 0.270 0.270 0.280 20.915 0.300 0.290

25.073 0.240 0.250 0.250 25.070 0.270 0.260

29.233 0.220 0.230 0.230 29.235 0.250 0.240

33.400 0.210 0.220 0.220 33.400 0.230 0.230

37.567 0.200 0.200 0.200 37.560 0.220 0.210

41.720 0.190 0.190 0.190 41.725 0.210 0.200

45.893 0.180 0.180 0.180 45.885 0.200 0.190
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50.057 0.170 0.180 0.180 50.050 0.190 0.180
54.210 0.160 0.170 0.170 54.205 0.180 0.170
58.373 0.160 0.160 0.160 58.370 0.170 0.170
62.537 0.150 0.160 0.160 62.545 0.160 0.160
66.710 0.150 0.150 0.150 66.705 0.160 0.150
70.867 0.140 0.150 0.150 70.865 0.150 0.150
75.027 0.140 0.140 0.140 75.020 0.150 0.140
79.183 0.130 0.140 0.140 79.185 0.140 0.140
83.350 0.130 0.130 0.140 83.350 0.140 0.140
87.520 0.130 0.130 0.130 87.510 0.140 0.130
91.670 0.120 0.130 0.130 91.675 0.130 0.130
95.843 0.120 0.120 0.130 95.845 0.130 0.130
100.000 0.120 0.120 0.120 100.000 0.130 0.120
MMS31 Goriiniir Viskozite [Pa s]

Kesme Hiz1 1 2 3

[1/s]

0.099 0.820 0.650 0.850
4.262 0.300 0.330 0.340
8.426 0.260 0.270 0.280
12.590 0.230 0.240 0.240
16.753 0.210 0.220 0.220
20.907 0.200 0.210 0.210
25.073 0.190 0.200 0.200
29.233 0.180 0.190 0.190
33.393 0.170 0.180 0.180
37.563 0.170 0.170 0.170
41.727 0.160 0.170 0.160
45.890 0.150 0.160 0.160
50.053 0.150 0.160 0.150
54.213 0.150 0.150 0.150
58.373 0.140 0.150 0.150
62.537 0.140 0.140 0.140
66.697 0.130 0.140 0.140
70.857 0.130 0.140 0.130
75.027 0.130 0.130 0.130
79.187 0.120 0.130 0.130
83.350 0.120 0.130 0.120
87.513 0.120 0.120 0.120
91.673 0.120 0.120 0.120
95.840 0.110 0.120 0.120
100.000 0.110 0.110 0.110
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MMSTI1 Gortintir Viskozite | MMST2 Goriintir Viskozite [Pa s]

[Pa s]
Kesme Hizi 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.099 9.890 10.40 0.099 5.190 6.040 6.030
4.263 1.320 1.380 4.262 0.790 0.840 0.830
8.425 0.960 0.990 8.425 0.570 0.590 0.580
12.585 0.790 0.820 12.583 0.470 0.490 0.480
16.745 0.680 0.710 16.750 0.410 0.420 0.410
20.910 0.600 0.630 20.907 0.380 0.380 0.370
25.080 0.550 0.560 25.073 0.350 0.350 0.340
29.245 0.500 0.520 29.237 0.330 0.330 0.320
33.400 0.470 0.490 33.410 0.310 0.310 0.300
37.560 0.440 0.460 37.573 0.300 0.290 0.290
41.715 0.420 0.430 41.723 0.280 0.280 0.270
45.885 0.400 0.410 45.893 0.270 0.260 0.260
50.045 0.380 0.390 50.043 0.260 0.250 0.250
54.220 0.360 0.370 54.217 0.250 0.240 0.240
58.380 0.350 0.360 58.367 0.240 0.240 0.230
62.535 0.340 0.350 62.547 0.230 0.230 0.230
66.695 0.330 0.340 66.693 0.230 0.220 0.220
70.860 0.310 0.330 70.877 0.220 0.220 0.210
75.025 0.300 0.310 75.020 0.210 0.210 0.210
79.185 0.300 0.300 79.183 0.210 0.200 0.200
83.355 0.290 0.300 83.347 0.200 0.200 0.200
87.510 0.280 0.290 87.517 0.200 0.200 0.190
91.665 0.270 0.290 91.683 0.190 0.190 0.190
95.840 0.270 0.280 95.837 0.190 0.190 0.190
100.000 0.260 0.270 99.997 0.190 0.180 0.180
MMST3 Goriiniir Viskozite | MMST4 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.084 27.000 50.000 | 0.100 15.500 14.100 15.500
4.266 1.970 2.040 4.262 1.770 1.690 1.730
8.428 1.050 1.180 8.424 1.210 1.150 1.170
12.585 0.800 0.890 12.593 0.960 0.920 0.920
16.760 0.660 0.740 16.743 0.810 0.780 0.780
20.905 0.580 0.660 20.910 0.710 0.680 0.680
25.075 0.540 0.610 25.083 0.630 0.610 0.610
29.235 0.500 0.560 29.240 0.580 0.550 0.550
33.400 0.460 0.510 33.397 0.530 0.510 0.510
37.575 0.420 0.470 37.573 0.500 0.480 0.470
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41.715 0.380 0.430 41.730 0.460 0.440 0.440
45.890 0.350 0.400 45.887 0.440 0.420 0.420
50.045 0.330 0.370 50.047 0.410 0.400 0.400
54.215 0.310 0.350 54.213 0.390 0.380 0.380
58.380 0.300 0.340 58.370 0.370 0.360 0.360
62.545 0.290 0.320 62.540 0.360 0.340 0.350
66.705 0.280 0.310 66.697 0.340 0.330 0.330
70.855 0.270 0.300 70.867 0.330 0.320 0.320
75.030 0.260 0.300 75.020 0.320 0.300 0.310
79.190 0.250 0.290 79.183 0.310 0.290 0.300
83.350 0.240 0.280 83.350 0.290 0.280 0.290
87.520 0.240 0.270 87.503 0.280 0.270 0.280
91.670 0.230 0.270 91.677 0.280 0.260 0.270
95.830 0.230 0.260 95.840 0.270 0.260 0.260
99.995 0.220 0.260 100.000 0.260 0.250 0.260
MMST5 Goriiniir Viskozite | MMST6 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.086 46.700 45.30 0.091 27.400 31.100 29.300
4.265 2.890 2.890 4.265 1.830 1.860 1.750
8.422 1.650 1.650 8.427 1.050 1.060 1.010
12.595 1.220 1.220 12.583 0.790 0.790 0.760
16.750 0.990 0.990 16.753 0.640 0.650 0.620
20.910 0.850 0.850 20.913 0.550 0.570 0.540
25.080 0.750 0.750 25.073 0.490 0.510 0.480
29.240 0.670 0.670 29.247 0.450 0.450 0.440
33.405 0.610 0.610 33.400 0.410 0.420 0.400
37.560 0.570 0.570 37.563 0.380 0.390 0.370
41.725 0.530 0.530 41.717 0.360 0.370 0.350
45.885 0.490 0.500 45.883 0.340 0.350 0.330
50.050 0.470 0.470 50.047 0.320 0.330 0.310
54.210 0.440 0.440 54.197 0.310 0.310 0.300
58.370 0.420 0.420 58.380 0.290 0.300 0.290
62.530 0.400 0.400 62.530 0.280 0.290 0.280
66.710 0.380 0.390 66.700 0.270 0.280 0.260
70.860 0.370 0.370 70.863 0.260 0.270 0.260
75.025 0.360 0.360 75.017 0.250 0.260 0.250
79.205 0.350 0.350 79.193 0.250 0.250 0.240
83.350 0.340 0.330 83.340 0.240 0.250 0.230
87.525 0.320 0.320 87.507 0.230 0.240 0.220
91.670 0.320 0.320 91.677 0.230 0.230 0.220
95.845 0.310 0.310 95.860 0.220 0.230 0.220
99.995 0.300 0.300 100.000 0.220 0.220 0.210
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MMST7 Gortintir Viskozite | MMSTS8 Goriintir Viskozite [Pa s]
[Pa s]
Kesme Hizi 1 2 KesmeHizi 1 2
[1/s] [1/s]
0.094 77.100 48.40 0.093 15.000 16.900
4.269 2.650 3.170 4.261 1.690 1.730
8.426 1.410 1.620 8.423 1.090 1.110
12.590 1.030 1.100 12.590 0.810 0.850
16.750 0.850 0.880 16.755 0.680 0.710
20.910 0.740 0.760 20.915 0.600 0.620
25.075 0.640 0.670 25.085 0.530 0.550
29.235 0.590 0.610 29.235 0.490 0.510
33.405 0.530 0.570 33.390 0.450 0.470
37.565 0.490 0.520 37.575 0.420 0.430
41.720 0.460 0.480 41.725 0.390 0.400
45.890 0.430 0.440 45.890 0.370 0.380
50.060 0.400 0.410 50.060 0.340 0.350
54.220 0.380 0.390 54.215 0.320 0.340
58.370 0.360 0.360 58.370 0.310 0.320
62.540 0.340 0.340 62.530 0.290 0.300
66.705 0.320 0.320 66.700 0.280 0.290
70.855 0.300 0.310 70.850 0.270 0.280
75.030 0.290 0.290 75.035 0.260 0.270
79.190 0.280 0.280 79.185 0.250 0.260
83.345 0.270 0.270 83.345 0.240 0.250
87.515 0.260 0.260 87.500 0.240 0.250
91.675 0.250 0.250 91.680 0.230 0.240
95.830 0.240 0.240 95.850 0.220 0.230
99.995 0.240 0.230 99.990 0.220 0.230
MMST9 Goriiniir Viskozite [Pa s] MMST10 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.093 23.400 24.300 | 24.800 0.093 66.100 59.800
4.266 1.790 1.770 1.760 4.266 2.660 2.700
8.426 1.050 1.030 1.050 8.430 1.430 1.480
12.583 0.790 0.770 0.790 12.590 1.040 1.090
16.747 0.660 0.630 0.650 16.750 0.840 0.910
20.910 0.570 0.550 0.570 20.915 0.710 0.770
25.080 0.510 0.490 0.510 25.070 0.640 0.700
29.233 0.460 0.450 0.460 29.250 0.580 0.620
33.410 0.430 0.420 0.430 33.390 0.510 0.560
37.560 0.400 0.390 0.390 37.560 0.470 0.520
41.730 0.370 0.370 0.370 41.720 0.430 0.490
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45.887 0.350 0.350 0.350 45.875 0.410 0.460

50.053 0.340 0.330 0.330 50.040 0.380 0.430

54.210 0.320 0.310 0.320 54.215 0.360 0.400

58.377 0.310 0.300 0.300 58.370 0.340 0.380

62.537 0.290 0.290 0.290 62.540 0.320 0.360

66.703 0.280 0.280 0.280 66.705 0.310 0.340

70.867 0.270 0.270 0.270 70.855 0.300 0.320

75.033 0.260 0.260 0.260 75.025 0.280 0.310

79.177 0.250 0.250 0.250 79.185 0.280 0.300

83.343 0.250 0.240 0.250 83.355 0.270 0.290

87.517 0.240 0.240 0.240 87.515 0.260 0.280

91.673 0.230 0.230 0.230 91.680 0.260 0.270

95.833 0.220 0.220 0.230 95.840 0.250 0.270

100.000 0.220 0.220 0.220 100.000 0.240 0.260
MMST11 Goriiniir Viskozite [Pa s] MMST12 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]

0.096 19.700 17.800 | 13.300 0.085 37.100 34.100 | 25.800
4.263 1.880 1.950 1.950 4.264 1.870 1.810 | 1.770
8.426 1.230 1.260 1.230 8.426 1.020 1.020 | 1.030
12.580 0.920 0.950 0.920 12.590 0.750 0.770 | 0.770
16.747 0.810 0.800 0.780 16.763 0.660 0.650 | 0.610
20.920 0.720 0.690 0.670 20.913 0.550 0.560 | 0.540
25.073 0.660 0.620 0.610 25.070 0.480 0.500 | 0.500
29.237 0.590 0.560 0.570 29.233 0.430 0.460 | 0.450
33.400 0.550 0.510 0.530 33.403 0.390 0.420 | 0.400
37.560 0.500 0.480 0.490 37.560 0.360 0.380 | 0.370
41.733 0.460 0.450 0.460 41.727 0.320 0.360 | 0.340
45.887 0.430 0.430 0.430 45.880 0.300 0.330 | 0.320
50.050 0.400 0.400 0.400 50.060 0.280 0.310 | 0.300
54.203 0.380 0.380 0.370 54.217 0.270 0.290 | 0.280
58.370 0.350 0.360 0.350 58.367 0.260 0.280 | 0.270
62.543 0.340 0.340 0.330 62.530 0.240 0.270 | 0.260
66.700 0.320 0.320 0.310 66.697 0.230 0.260 | 0.250
70.873 0.310 0.310 0.300 70.867 0.230 0.250 | 0.240
75.023 0.300 0.300 0.280 75.027 0.220 0.240 | 0.230
79.183 0.290 0.280 0.280 79.187 0.210 0.230 | 0.220
83.347 0.280 0.280 0.260 83.347 0.200 0.230 | 0.210
87.513 0.270 0.270 0.260 87.510 0.200 0.220 | 0.210
91.670 0.260 0.260 0.250 91.673 0.190 0.210 | 0.200
95.833 0.260 0.250 0.240 95.833 0.190 0.210 | 0.200
99.997 0.250 0.250 0.240 99.997 0.190 0.200 | 0.190
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MMSTI13 Goriintir Viskozite [Pa s] MMSTI14 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]

0.100 12.100 11.200 | 11.600 0.092 41.900 51.800 | 39.300
4.262 1.550 1.550 1.500 4.267 2.670 2.590 2.480
8.425 1.070 1.080 1.030 8.426 1.390 1.420 1.370
12.587 0.850 0.870 0.830 12.590 0.960 1.010 0.980
16.753 0.730 0.740 0.700 16.753 0.770 0.810 0.780
20.917 0.640 0.660 0.610 20.910 0.650 0.680 0.670
25.080 0.570 0.590 0.540 25.073 0.570 0.600 0.590
29.237 0.520 0.530 0.490 29.237 0.510 0.550 0.530
33.397 0.480 0.490 0.450 33.400 0.470 0.500 0.480
37.563 0.450 0.450 0.420 37.570 0.430 0.460 0.450
41.723 0.410 0.410 0.390 41.730 0.410 0.430 0.420
45.890 0.390 0.390 0.370 45.890 0.380 0.410 0.390
50.050 0.360 0.360 0.350 50.050 0.360 0.390 0.370
54.210 0.340 0.340 0.330 54.220 0.340 0.360 0.350
58.377 0.320 0.320 0.310 58.377 0.330 0.350 0.340
62.530 0.310 0.310 0.290 62.533 0.310 0.330 0.320
66.703 0.290 0.300 0.280 66.697 0.300 0.330 0.310
70.853 0.280 0.280 0.270 70.867 0.290 0.310 0.300
75.030 0.270 0.270 0.260 75.020 0.280 0.300 0.290
79.183 0.260 0.260 0.250 79.187 0.270 0.290 0.280
83.340 0.250 0.260 0.240 83.333 0.260 0.280 0.270
87.520 0.250 0.250 0.230 87.503 0.250 0.270 0.260
91.680 0.240 0.240 0.230 91.660 0.250 0.260 0.250
95.843 0.230 0.240 0.220 95.830 0.240 0.250 0.240
99.993 0.230 0.230 0.220 99.993 0.230 0.250 0.240
MMST15 Goriiniir Viskozite [Pa s] MMST16 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]

0.100 5.200 6.940 7.420 0.096 9.070 10.000 | 11.800
4.262 0.910 0.980 1.010 4.261 1.150 1.070 1.240
8.425 0.660 0.690 0.710 8.425 0.800 0.730 0.840
12.580 0.540 0.560 0.580 12.587 0.650 0.590 0.680
16.750 0.480 0.490 0.500 16.750 0.560 0.530 0.590
20.910 0.430 0.440 0.450 20.903 0.520 0.480 0.530
25.070 0.390 0.400 0.410 25.073 0.470 0.440 0.490
29.237 0.370 0.370 0.380 29.237 0.440 0.390 0.450
33.397 0.340 0.350 0.350 33.393 0.420 0.360 0.410
37.563 0.320 0.330 0.340 37.567 0.390 0.330 0.380
41.730 0.300 0.310 0.320 41.717 0.370 0.310 0.350
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45.880 0.290 0.290 0.300 45.883 0.340 0.290 0.330
50.053 0.270 0.280 0.290 50.060 0.320 0.270 0.320
54.210 0.260 0.270 0.280 54.213 0.310 0.260 0.300
58.383 0.250 0.250 0.270 58.377 0.290 0.250 0.290
62.540 0.240 0.250 0.260 62.540 0.280 0.240 0.280
66.700 0.230 0.240 0.250 66.700 0.270 0.230 0.270
70.857 0.220 0.230 0.240 70.863 0.260 0.230 0.260
75.017 0.210 0.220 0.230 75.023 0.250 0.220 0.250
79.180 0.210 0.210 0.230 79.173 0.250 0.210 0.240
83.343 0.200 0.210 0.220 83.353 0.240 0.210 0.240
87.513 0.200 0.200 0.210 87.510 0.240 0.200 0.230
91.677 0.190 0.200 0.210 91.670 0.230 0.200 0.230
95.830 0.180 0.190 0.200 95.840 0.230 0.190 0.220
99.993 0.180 0.190 0.200 99.993 0.220 0.190 0.220
MMST17 Goriiniir Viskozite | MMST18 Goriiniir Viskozite [Pa s]
[Pa s]

Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3

[1/s] [1/s]

0.094 24.600 32.800 | 0.082 69.300 62.800 62.700
4.261 2.120 2.320 4.268 4.330 4.310 4.220
8.425 1.290 1.390 8.426 2.330 2.270 2.250
12.585 0.970 1.010 12.597 1.650 1.570 1.570
16.750 0.790 0.810 16.753 1.300 1.230 1.230
20.905 0.670 0.680 20.913 1.080 1.020 1.030
25.080 0.580 0.600 25.073 0.930 0.890 0.890
29.235 0.520 0.540 29.240 0.810 0.790 0.800
33.410 0.480 0.490 33.393 0.730 0.710 0.720
37.560 0.440 0.450 37.560 0.670 0.650 0.660
41.720 0.410 0.430 41.723 0.610 0.600 0.610
45.890 0.390 0.400 45.883 0.570 0.560 0.560
50.040 0.370 0.380 50.047 0.530 0.530 0.530
54.210 0.350 0.370 54.213 0.500 0.500 0.500
58.375 0.340 0.350 58.373 0.480 0.470 0.470
62.535 0.320 0.340 62.543 0.450 0.450 0.450
66.700 0.310 0.320 66.707 0.430 0.430 0.430
70.870 0.300 0.310 70.863 0.420 0.410 0.420
75.020 0.290 0.300 75.023 0.400 0.390 0.400
79.195 0.280 0.290 79.180 0.380 0.380 0.380
83.350 0.270 0.290 83.343 0.370 0.360 0.370
87.510 0.270 0.280 87.507 0.360 0.350 0.350
91.670 0.260 0.270 91.680 0.350 0.340 0.350
95.835 0.250 0.260 95.840 0.340 0.330 0.330
100.000 0.240 0.260 99.993 0.330 0.320 0.330
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MMSTI19 Goriintir Viskozite [Pa s] MMST20 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2

[1/s] [1/s]

0.086 42.700 24.200 | 16.600 0.073 69.700 72.600

4.259 2.100 2.010 1.890 4.267 3.370 3.220

8.423 1.380 1.240 1.210 8.427 1.650 1.800

12.593 1.060 1.000 0.940 12.580 1.280 1.370

16.747 0.930 0.870 0.800 16.755 1.010 1.040

20.920 0.800 0.770 0.720 20.915 0.840 0.860

25.070 0.740 0.690 0.680 25.075 0.730 0.740

29.233 0.660 0.640 0.660 29.240 0.640 0.650

33.397 0.610 0.590 0.610 33.400 0.570 0.580

37.563 0.570 0.550 0.570 37.560 0.520 0.530

41.727 0.540 0.520 0.530 41.730 0.470 0.480

45.880 0.500 0.480 0.490 45.895 0.440 0.450

50.047 0.480 0.460 0.470 50.045 0.410 0.420

54.213 0.460 0.430 0.440 54.210 0.390 0.390

58.380 0.440 0.420 0.420 58.375 0.360 0.370

62.543 0.430 0.400 0.400 62.535 0.340 0.350

66.700 0.410 0.380 0.390 66.690 0.330 0.340

70.867 0.400 0.370 0.370 70.860 0.310 0.330

75.020 0.390 0.350 0.360 75.025 0.300 0.320

79.183 0.380 0.350 0.350 79.185 0.290 0.310

83.357 0.370 0.330 0.340 83.340 0.280 0.300

87.513 0.360 0.320 0.330 87.515 0.270 0.290

91.683 0.350 0.320 0.320 91.680 0.270 0.280

95.833 0.340 0.300 0.310 95.835 0.260 0.270

100.000 0.330 0.300 0.310 100.000 0.250 0.260
MMST21 Goriiniir Viskozite [Pa s] MMST22 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]
0.078 60.600 69.200 | 51.100 0.099 6.990 7.370 7.810
4.264 2.870 2.920 2.930 4.263 0.990 1.010 1.010
8.427 1.600 1.650 1.520 8.424 0.710 0.710 0.720
12.583 1.160 1.180 1.090 12.593 0.580 0.590 0.590
16.753 0.960 0.960 0.880 16.753 0.510 0.520 0.510
20.910 0.820 0.870 0.740 20.913 0.450 0.460 0.460
25.077 0.740 0.760 0.640 25.077 0.410 0.430 0.420
29.237 0.640 0.680 0.570 29.240 0.380 0.400 0.380
33.393 0.570 0.620 0.510 33.403 0.360 0.370 0.360
37.560 0.520 0.570 0.470 37.563 0.340 0.350 0.340
41.730 0.490 0.530 0.430 41.727 0.320 0.340 0.320
45.883 0.450 0.500 0.400 45.887 0.310 0.320 0.310
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50.040 0.430 0.460 0.370 50.047 0.300 0.310 0.290
54.210 0.400 0.430 0.340 54.223 0.290 0.300 0.280
58.373 0.380 0.410 0.330 58.370 0.280 0.290 0.270
62.543 0.360 0.390 0.310 62.543 0.270 0.280 0.260
66.700 0.340 0.370 0.290 66.700 0.260 0.270 0.260
70.860 0.320 0.350 0.280 70.857 0.250 0.270 0.250
75.027 0.310 0.340 0.270 75.023 0.240 0.260 0.240
79.187 0.290 0.320 0.260 79.177 0.240 0.250 0.240
83.353 0.280 0.310 0.250 83.353 0.230 0.250 0.230
87.527 0.270 0.300 0.240 87.513 0.230 0.240 0.230
91.673 0.260 0.290 0.240 91.677 0.220 0.240 0.220
95.833 0.250 0.280 0.230 95.837 0.220 0.230 0.220
99.997 0.250 0.270 0.220 100.000 0.220 0.230 0.210
MMST23 Goriiniir Viskozite [Pa | MMST24 Goriiniir Viskozite [Pa s]

S
Kesme Hiz1 1] 2 KesmeHiz1 1 2
[1/s] [1/s]
0.091 19.800 21.900 0.086 50.000 48.100
4.262 2.090 2.150 4.270 3.070 2.970
8.422 1.340 1.350 8.429 1.610 1.560
12.580 0.980 1.030 12.590 1.130 1.110
16.755 0.870 0.890 16.745 0.900 0.880
20.920 0.760 0.770 20.925 0.750 0.740
25.075 0.660 0.690 25.080 0.660 0.650
29.245 0.610 0.620 29.240 0.580 0.580
33.400 0.560 0.570 33.400 0.530 0.530
37.565 0.520 0.520 37.560 0.490 0.490
41.725 0.480 0.480 41.730 0.450 0.450
45.885 0.450 0.450 45.885 0.420 0.420
50.045 0.420 0.420 50.055 0.400 0.400
54.215 0.400 0.400 54.210 0.380 0.380
58.370 0.370 0.380 58.385 0.360 0.360
62.530 0.360 0.360 62.545 0.340 0.340
66.695 0.340 0.350 66.720 0.330 0.330
70.860 0.330 0.330 70.860 0.310 0.320
75.030 0.310 0.320 75.025 0.300 0.310
79.195 0.300 0.310 79.190 0.290 0.300
83.345 0.300 0.300 83.345 0.280 0.280
87.500 0.290 0.290 87.520 0.270 0.270
91.675 0.280 0.280 91.660 0.270 0.270
95.840 0.270 0.280 95.835 0.260 0.260
99.990 0.260 0.270 100.000 0.250 0.250
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MMST?25 Gortintir Viskozite | MMST26 Goriintir Viskozite [Pa s]
[Pa s]

Kesme Hizi 1 2 KesmeHiz1 1 2

[1/s] [1/s]

0.081 47.400 33.300 | 0.093 16.500 17.900

4.266 2.160 2.100 4.262 1.260 1.510

8.427 1.320 1.210 8.426 0.900 0.980

12.585 0.980 0.890 12.580 0.710 0.770

16.755 0.790 0.710 16.745 0.610 0.660

20.910 0.680 0.630 20.925 0.540 0.580

25.070 0.600 0.570 25.070 0.500 0.540

29.235 0.540 0.520 29.240 0.480 0.510

33.400 0.500 0.470 33.390 0.440 0.480

37.560 0.460 0.430 37.565 0.400 0.440

41.725 0.430 0.400 41.720 0.370 0.400

45.885 0.410 0.370 45.885 0.350 0.380

50.045 0.380 0.350 50.060 0.330 0.360

54.200 0.360 0.330 54.210 0.310 0.340

58.380 0.330 0.310 58.360 0.300 0.330

62.545 0.320 0.300 62.540 0.290 0.320

66.680 0.300 0.280 66.700 0.280 0.300

70.860 0.290 0.270 70.860 0.270 0.300

75.025 0.280 0.260 75.015 0.270 0.290

79.190 0.270 0.250 79.185 0.260 0.280

83.355 0.260 0.250 83.345 0.250 0.270

87.510 0.260 0.240 87.510 0.250 0.260

91.670 0.250 0.230 91.675 0.240 0.260

95.845 0.240 0.230 95.840 0.230 0.250

99.995 0.240 0.220 99.995 0.230 0.250
MMST27 Goriiniir Viskozite | MMST28 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.095 12.700 20.000 | 0.089 34.600 31.200
4.261 1.530 1.730 4.267 1.910 1.890
8.427 1.000 1.100 8.426 1.010 1.060
12.585 0.770 0.800 12.580 0.740 0.770
16.750 0.680 0.680 16.750 0.600 0.630
20.900 0.620 0.620 20.910 0.510 0.550
25.080 0.540 0.560 25.075 0.450 0.490
29.235 0.490 0.510 29.245 0.410 0.450
33.400 0.440 0.460 33.395 0.370 0.410
37.565 0.400 0.420 37.560 0.340 0.380
41.715 0.370 0.390 41.730 0.320 0.360
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45.885 0.350 0.360 45.890 0.300 0.330
50.050 0.330 0.340 50.055 0.280 0.320
54.215 0.310 0.320 54.215 0.270 0.300
58.385 0.300 0.310 58.375 0.260 0.290
62.540 0.280 0.300 62.540 0.240 0.280
66.690 0.270 0.290 66.710 0.230 0.270
70.870 0.270 0.280 70.860 0.220 0.250
75.020 0.260 0.270 75.030 0.220 0.250
79.190 0.250 0.260 79.185 0.210 0.240
83.355 0.240 0.260 83.340 0.200 0.230
87.505 0.240 0.250 87.515 0.200 0.220
91.680 0.230 0.250 91.690 0.190 0.220
95.845 0.230 0.240 95.830 0.180 0.210
99.995 0.220 0.240 100.000 0.180 0.210
MMST29 Goriiniir Viskozite | MMST30 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hiz1 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.085 35.100 33.600 | 0.097 27.900 29.600
4.267 2.150 2.150 4.264 2.400 2.440
8.429 1.200 1.230 8.425 1.420 1.460
12.585 0.930 0.890 12.580 1.050 1.090
16.750 0.760 0.740 16.755 0.860 0.900
20.915 0.660 0.650 20.915 0.740 0.780
25.085 0.590 0.580 25.070 0.660 0.690
29.245 0.540 0.530 29.240 0.600 0.620
33.405 0.490 0.480 33.410 0.540 0.570
37.560 0.450 0.440 37.570 0.500 0.530
41.730 0.410 0.400 41.740 0.470 0.490
45.885 0.380 0.380 45.885 0.440 0.460
50.055 0.360 0.350 50.050 0.410 0.430
54.215 0.340 0.330 54.220 0.390 0.410
58.375 0.330 0.320 58.370 0.370 0.390
62.535 0.310 0.300 62.540 0.350 0.370
66.695 0.300 0.290 66.710 0.330 0.350
70.860 0.290 0.280 70.860 0.320 0.340
75.025 0.280 0.270 75.040 0.310 0.330
79.185 0.280 0.270 79.195 0.300 0.320
83.345 0.270 0.260 83.345 0.290 0.310
87.510 0.260 0.250 87.500 0.280 0.300
91.670 0.260 0.240 91.680 0.270 0.290
95.835 0.250 0.240 95.835 0.260 0.280
99.995 0.250 0.230 100.000 0.260 0.280
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MMST31 Goriintir Viskozite [Pa s]

Kesme Hizi 1 2 3

[1/s]

0.099 5.080 5.360 5.490

4.262 0.830 0.850 0.820

8.426 0.590 0.600 0.580

12.587 0.490 0.500 0.480

16.753 0.420 0.430 0.420

20.907 0.380 0.390 0.370

25.073 0.350 0.360 0.340

29.233 0.320 0.330 0.320

33.400 0.310 0.310 0.300

37.567 0.290 0.300 0.280

41.717 0.270 0.280 0.270

45.890 0.260 0.270 0.260

50.053 0.250 0.260 0.250

54.210 0.230 0.240 0.240

58.363 0.230 0.230 0.230

62.530 0.220 0.220 0.220

66.703 0.210 0.220 0.210

70.863 0.200 0.210 0.210

75.023 0.200 0.200 0.200

79.190 0.190 0.190 0.190

83.347 0.190 0.190 0.190

87.517 0.180 0.180 0.180

91.683 0.180 0.180 0.170

95.840 0.170 0.170 0.170

100.000 0.170 0.170 0.160
PS1 Goriiniir Viskozite | PS2 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.100 2.900 3.150 0.099 1.520 2.000 1.700
4.263 0.710 0.730 4.263 0.510 0.560 0.540
8.426 0.530 0.540 8.424 0.390 0.420 0.400
12.585 0.440 0.450 12.587 0.320 0.350 0.340
16.750 0.380 0.390 16.753 0.280 0.310 0.290
20.915 0.350 0.350 20.917 0.260 0.280 0.260
25.070 0.320 0.320 25.080 0.240 0.250 0.240
29.235 0.290 0.300 29.237 0.220 0.230 0.220
33.395 0.280 0.280 33.400 0.200 0.220 0.210
37.575 0.260 0.260 37.560 0.190 0.210 0.190
41.735 0.250 0.250 41.730 0.180 0.200 0.180
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45.885 0.240 0.240 45.883 0.170 0.190 0.180
50.055 0.230 0.230 50.060 0.160 0.180 0.170
54.210 0.220 0.220 54.213 0.160 0.180 0.160
58.365 0.210 0.210 58.377 0.150 0.170 0.150
62.530 0.210 0.200 62.537 0.150 0.160 0.150
66.705 0.200 0.200 66.703 0.140 0.160 0.140
70.855 0.190 0.190 70.860 0.140 0.150 0.140
75.025 0.190 0.190 75.027 0.130 0.150 0.140
79.200 0.180 0.180 79.187 0.130 0.150 0.130
83.345 0.180 0.180 83.350 0.130 0.140 0.130
87.515 0.180 0.170 87.510 0.120 0.140 0.130
91.680 0.170 0.170 91.677 0.120 0.140 0.120
95.845 0.170 0.170 95.840 0.120 0.130 0.120
100.000 0.170 0.160 100.000 0.110 0.130 0.120
PS3 Goriiniir Viskozite [Pa s] PS4 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]
0.098 6.950 7.770 5.960 0.100 3.360 2.620 3.230
4.264 0.890 0.900 0.890 4.262 0.800 0.760 0.740
8.426 0.560 0.570 0.580 8.428 0.580 0.550 0.530
12.587 0.420 0.430 0.450 12.583 0.470 0.450 0.440
16.743 0.350 0.360 0.370 16.750 0.400 0.390 0.380
20.917 0.300 0.310 0.320 20.913 0.360 0.350 0.340
25.073 0.270 0.280 0.280 25.073 0.330 0.310 0.310
29.237 0.250 0.250 0.260 29.240 0.300 0.290 0.280
33.403 0.230 0.230 0.240 33.393 0.280 0.270 0.260
37.560 0.210 0.220 0.220 37.560 0.260 0.250 0.250
41.727 0.200 0.200 0.210 41.727 0.250 0.240 0.230
45.890 0.190 0.190 0.200 45.887 0.230 0.220 0.220
50.047 0.180 0.180 0.190 50.050 0.220 0.210 0.210
54.213 0.170 0.180 0.180 54.217 0.210 0.200 0.200
58.373 0.170 0.170 0.170 58.370 0.210 0.200 0.190
62.533 0.160 0.160 0.170 62.540 0.200 0.190 0.180
66.700 0.160 0.160 0.160 66.703 0.190 0.180 0.180
70.863 0.150 0.150 0.160 70.863 0.190 0.180 0.170
75.027 0.150 0.150 0.150 75.027 0.180 0.170 0.170
79.187 0.140 0.140 0.150 79.193 0.170 0.170 0.160
83.350 0.140 0.140 0.140 83.353 0.170 0.160 0.160
87.517 0.130 0.140 0.140 87.507 0.170 0.160 0.150
91.677 0.130 0.130 0.140 91.673 0.160 0.150 0.150
95.833 0.130 0.130 0.130 95.830 0.160 0.150 0.150
99.997 0.130 0.130 0.130 100.000 0.160 0.150 0.140
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PS5 Goriintir Viskozite | PS6 Goriintir Viskozite [Pa s]

[Pa s]
Kesme Hizi 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.099 5.200 6.090 0.099 9.090 7.990 8.390
4.263 0.920 0.980 4.262 1.010 0.990 1.040
8.426 0.610 0.630 8.424 0.640 0.620 0.650
12.580 0.480 0.490 12.590 0.490 0.470 0.500
16.745 0.400 0.410 16.750 0.400 0.390 0.410
20.910 0.340 0.360 20.913 0.350 0.340 0.350
25.075 0.300 0.320 25.080 0.310 0.300 0.320
29.235 0.280 0.290 29.243 0.290 0.270 0.290
33.395 0.250 0.270 33.403 0.260 0.260 0.270
37.555 0.240 0.250 37.563 0.250 0.240 0.250
41.720 0.220 0.240 41.723 0.230 0.220 0.230
45.895 0.210 0.220 45.890 0.220 0.210 0.220
50.045 0.200 0.210 50.053 0.210 0.200 0.210
54.220 0.190 0.200 54.217 0.200 0.190 0.200
58.370 0.180 0.190 58.383 0.190 0.180 0.190
62.540 0.170 0.190 62.533 0.180 0.180 0.190
66.700 0.170 0.180 66.707 0.180 0.170 0.180
70.865 0.160 0.170 70.863 0.170 0.170 0.180
75.025 0.150 0.170 75.027 0.160 0.160 0.170
79.195 0.150 0.160 79.190 0.160 0.160 0.170
83.355 0.150 0.160 83.350 0.160 0.150 0.160
87.505 0.140 0.150 87.513 0.150 0.150 0.160
91.680 0.140 0.150 91.673 0.150 0.150 0.150
95.840 0.130 0.140 95.830 0.140 0.140 0.150
100.000 0.130 0.140 99.997 0.140 0.140 0.150
PS7 Goriiniir Viskozite | PS8 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.099 5.860 7.180 0.100 3.090 2.770 2.920
4.264 0.820 0.840 4.261 0.580 0.580 0.580
8.425 0.540 0.540 8.425 0.420 0.420 0.420
12.580 0.420 0.430 12.587 0.350 0.350 0.340
16.745 0.350 0.360 16.750 0.300 0.300 0.290
20.910 0.310 0.310 20.913 0.270 0.270 0.260
25.070 0.280 0.280 25.070 0.250 0.240 0.240
29.245 0.250 0.260 29.240 0.230 0.230 0.220
33.400 0.240 0.240 33.400 0.210 0.210 0.210
37.550 0.220 0.220 37.567 0.200 0.200 0.190
41.720 0.210 0.210 41.720 0.190 0.190 0.180
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45.890 0.200 0.200 45.890 0.180 0.180 0.170
50.045 0.190 0.190 50.053 0.170 0.170 0.170
54.215 0.180 0.180 54.207 0.170 0.160 0.160
58.365 0.170 0.180 58.380 0.160 0.160 0.160
62.540 0.170 0.170 62.537 0.150 0.150 0.150
66.695 0.160 0.160 66.697 0.150 0.150 0.150
70.865 0.160 0.160 70.857 0.140 0.140 0.140
75.020 0.150 0.150 75.027 0.140 0.140 0.140
79.190 0.150 0.150 79.193 0.130 0.130 0.130
83.350 0.140 0.140 83.353 0.130 0.130 0.130
87.505 0.140 0.140 87.513 0.130 0.130 0.130
91.675 0.140 0.140 91.677 0.120 0.120 0.120
95.840 0.130 0.130 95.833 0.120 0.120 0.120
99.995 0.130 0.130 99.997 0.120 0.120 0.120

PS9 Goriiniir Viskozite | PS10 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 KesmeHizi 1 2

[1/s] [1/s]

0.100 13.500 10.80 0.099 9.190 8.070

4.265 1.170 1.110 4.265 0.900 0.930

8.429 0.720 0.680 8.431 0.580 0.580

12.585 0.550 0.520 12.590 0.450 0.440

16.755 0.450 0.430 16.750 0.370 0.370

20.915 0.390 0.370 20.920 0.320 0.320

25.070 0.350 0.330 25.070 0.290 0.290

29.240 0.310 0.300 29.245 0.270 0.260

33.400 0.290 0.280 33.395 0.250 0.240

37.565 0.270 0.260 37.555 0.230 0.230

41.720 0.250 0.240 41.725 0.220 0.220

45.885 0.240 0.230 45.885 0.210 0.200

50.045 0.230 0.220 50.045 0.200 0.190

54.215 0.220 0.210 54.220 0.190 0.190

58.375 0.210 0.200 58.370 0.180 0.180

62.530 0.200 0.190 62.540 0.180 0.170

66.700 0.190 0.190 66.690 0.170 0.170

70.865 0.190 0.180 70.860 0.160 0.160

75.025 0.180 0.170 75.030 0.160 0.160

79.185 0.170 0.170 79.190 0.160 0.150

83.355 0.170 0.160 83.350 0.150 0.150

87.520 0.160 0.160 87.505 0.150 0.140

91.680 0.160 0.150 91.680 0.140 0.140

95.830 0.160 0.150 95.850 0.140 0.140

100.000 0.150 0.150 100.000 0.140 0.130
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PS11 Goriintir Viskozite [Pa s] PS12 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2

[1/s] [1/s]

0,101 4,150 3,940 3,350 0,100 9,280 7,190

4,263 0,760 0,780 0,790 4,265 0,960 0,940

8,423 0,530 0,550 0,560 8,426 0,610 0,590

12,590 0,430 0,450 0,450 12,590 0,490 0,460

16,750 0,370 0,380 0,390 16,745 0,410 0,380

20,913 0,320 0,340 0,340 20,915 0,350 0,330

25,083 0,290 0,300 0,310 25,085 0,320 0,300

29,243 0,260 0,270 0,280 29,235 0,290 0,270

33,407 0,240 0,250 0,260 33,400 0,270 0,250

37,560 0,230 0,240 0,240 37,555 0,250 0,240

41,720 0,210 0,220 0,230 41,725 0,240 0,220

45,887 0,200 0,210 0,220 45,885 0,230 0,210

50,050 0,190 0,200 0,210 50,055 0,210 0,200

54,217 0,180 0,190 0,200 54,220 0,210 0,190

58,373 0,180 0,180 0,190 58,380 0,200 0,190

62,537 0,170 0,180 0,180 62,530 0,190 0,180

66,693 0,160 0,170 0,180 66,700 0,180 0,170

70,863 0,160 0,170 0,170 70,865 0,180 0,170

75,020 0,150 0,160 0,170 75,025 0,170 0,160

79,183 0,150 0,160 0,160 79,200 0,170 0,160

83,347 0,140 0,150 0,160 83,355 0,160 0,160

87,517 0,140 0,150 0,150 87,510 0,160 0,150

91,673 0,140 0,140 0,150 91,680 0,160 0,150

95,837 0,130 0,140 0,150 95,845 0,160 0,150

100,000 0,130 0,140 0,140 99,985 0,150 0,140
PS13 Goriiniir Viskozite [Pa s] PS14 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]
0.098 5.330 5.220 5.190 0.098 16.300 10.700 | 10.100
4.264 1.100 1.070 1.060 4.263 1.330 1.270 1.220
8.425 0.770 0.740 0.730 8.426 0.810 0.810 0.760
12.593 0.620 0.580 0.580 12.590 0.610 0.610 0.570
16.747 0.520 0.490 0.490 16.747 0.510 0.500 0.470
20.917 0.460 0.430 0.430 20.910 0.440 0.430 0.410
25.070 0.410 0.380 0.380 25.070 0.390 0.380 0.360
29.240 0.370 0.350 0.350 29.237 0.350 0.350 0.330
33.417 0.340 0.320 0.320 33.403 0.330 0.320 0.300
37.560 0.320 0.300 0.300 37.567 0.310 0.300 0.280
41.723 0.300 0.280 0.280 41.727 0.290 0.280 0.270
45.890 0.280 0.260 0.260 45.890 0.270 0.270 0.250
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50.047 0.270 0.250 0.250 50.047 0.260 0.250 0.240
54.213 0.260 0.240 0.240 54.207 0.250 0.240 0.230
58.373 0.240 0.230 0.230 58.373 0.230 0.230 0.220
62.533 0.230 0.220 0.220 62.537 0.230 0.220 0.210
66.700 0.220 0.210 0.210 66.697 0.220 0.210 0.200
70.863 0.220 0.200 0.200 70.857 0.210 0.210 0.190
75.030 0.210 0.200 0.200 75.027 0.200 0.200 0.190
79.180 0.200 0.190 0.190 79.183 0.200 0.190 0.180
83.353 0.200 0.190 0.190 83.353 0.190 0.190 0.180
87.517 0.190 0.180 0.180 87.510 0.180 0.180 0.170
91.680 0.190 0.180 0.180 91.670 0.180 0.180 0.170
95.833 0.190 0.170 0.170 95.837 0.180 0.170 0.160
99.997 0.180 0.170 0.170 100.000 0.170 0.170 0.160
PS15 Goriiniir Viskozite [Pa s] PS16 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]

0.099 2.540 2.700 3.170 0.099 1.930 1.780 1.650
4.263 0.690 0.730 0.640 4.263 0.470 0.470 0.460
8.425 0.500 0.530 0.460 8.425 0.350 0.350 0.350
12.590 0.410 0.430 0.380 12.593 0.290 0.300 0.290
16.743 0.360 0.370 0.330 16.743 0.260 0.260 0.260
20.913 0.320 0.330 0.290 20.913 0.230 0.240 0.230
25.073 0.290 0.300 0.260 25.073 0.210 0.220 0.210
29.230 0.270 0.280 0.240 29.233 0.200 0.200 0.200
33.400 0.250 0.260 0.220 33.397 0.190 0.190 0.190
37.560 0.230 0.240 0.210 37.560 0.180 0.180 0.180
41.727 0.220 0.230 0.200 41.727 0.170 0.170 0.170
45.883 0.210 0.220 0.190 45.883 0.160 0.160 0.160
50.050 0.200 0.210 0.180 50.050 0.160 0.160 0.150
54.210 0.190 0.200 0.170 54.207 0.150 0.150 0.150
58.373 0.180 0.190 0.160 58.380 0.140 0.150 0.140
62.530 0.180 0.180 0.160 62.540 0.140 0.140 0.140
66.697 0.170 0.180 0.150 66.710 0.140 0.140 0.130
70.860 0.160 0.170 0.150 70.860 0.130 0.130 0.130
75.030 0.160 0.170 0.140 75.020 0.130 0.130 0.120
79.187 0.160 0.160 0.140 79.187 0.130 0.130 0.120
83.347 0.150 0.160 0.130 83.353 0.120 0.120 0.120
87.510 0.150 0.150 0.130 87.510 0.120 0.120 0.120
91.670 0.140 0.150 0.130 91.677 0.120 0.120 0.110
95.833 0.140 0.150 0.120 95.837 0.110 0.120 0.110
99.997 0.140 0.140 0.120 99.997 0.110 0.110 0.110
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PS17 Gortintir Viskozite | PS18 Goriintir Viskozite [Pa s]
[Pa s]

Kesme Hizi 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.099 1.740 2.320 0.100 10.400 10.500 10.900
4.261 0.540 0.590 4.264 1.210 1.260 1.340
8.424 0.410 0.440 8.426 0.750 0.790 0.820
12.585 0.350 0.360 12.590 0.560 0.590 0.630
16.755 0.310 0.310 16.747 0.450 0.490 0.500
20.915 0.280 0.280 20.913 0.380 0.410 0.420
25.075 0.250 0.260 25.080 0.330 0.360 0.370
29.235 0.230 0.240 29.240 0.300 0.320 0.330
33.390 0.220 0.220 33.400 0.270 0.290 0.300
37.565 0.210 0.210 37.563 0.250 0.270 0.280
41.720 0.200 0.200 41.713 0.230 0.250 0.260
45.890 0.190 0.190 45.890 0.220 0.230 0.250
50.065 0.180 0.180 50.047 0.210 0.220 0.230
54.210 0.170 0.170 54.213 0.190 0.210 0.220
58.370 0.160 0.170 58.373 0.190 0.200 0.210
62.540 0.160 0.160 62.533 0.180 0.190 0.200
66.695 0.150 0.160 66.697 0.170 0.180 0.190
70.870 0.150 0.150 70.857 0.160 0.170 0.190
75.025 0.140 0.150 75.020 0.160 0.170 0.180
79.185 0.140 0.140 79.183 0.150 0.160 0.170
83.350 0.140 0.140 83.343 0.150 0.160 0.170
87.520 0.130 0.140 87.517 0.140 0.150 0.170
91.675 0.130 0.130 91.670 0.140 0.150 0.160
95.835 0.130 0.130 95.837 0.140 0.140 0.160
100.000 0.120 0.130 99.997 0.130 0.140 0.150

PS19 Goriiniir Viskozite | PS20 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 KesmeHiz1 1 2

[1/s] [1/s]

0.099 2.570 1.080 0.098 9.270 7.880

4.261 0.270 0.220 4.265 1.080 1.060

8.424 0.190 0.170 8.421 0.680 0.670

12.590 0.160 0.150 12.595 0.530 0.510

16.745 0.140 0.130 16.755 0.440 0.430

20.915 0.130 0.120 20.910 0.390 0.380

25.085 0.120 0.110 25.070 0.350 0.340

29.240 0.110 0.100 29.240 0.320 0.310

33.395 0.100 0.098 33.400 0.300 0.290

37.560 0.099 0.093 37.560 0.280 0.270

41.730 0.095 0.089 41.725 0.260 0.250
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45.885 0.091 0.085 45.885 0.250 0.240
50.050 0.088 0.083 50.060 0.240 0.230
54.215 0.085 0.080 54.220 0.230 0.220
58.375 0.082 0.078 58.370 0.220 0.210
62.535 0.080 0.075 62.545 0.210 0.200
66.700 0.077 0.072 66.700 0.200 0.200
70.860 0.075 0.070 70.880 0.200 0.190
75.035 0.073 0.068 75.025 0.190 0.180
79.190 0.072 0.066 79.190 0.190 0.180
83.355 0.070 0.064 83.335 0.180 0.170
87.515 0.068 0.062 87.510 0.180 0.170
91.670 0.067 0.061 91.670 0.170 0.160
95.835 0.066 0.059 95.840 0.170 0.160
99.995 0.064 0.058 100.000 0.170 0.160
PS21 Goriiniir Viskozite [Pa s] PS22 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.100 8.340 6.010 6.670 0.100 1.330 2.040
4.264 0.840 0.830 0.800 4.262 0.470 0.460
8.424 0.550 0.540 0.520 8.426 0.350 0.340
12.583 0.440 0.430 0.410 12.590 0.290 0.290
16.747 0.370 0.360 0.340 16.755 0.250 0.250
20.913 0.320 0.320 0.310 20.910 0.230 0.230
25.077 0.300 0.290 0.280 25.080 0.210 0.210
29.237 0.270 0.260 0.250 29.240 0.200 0.190
33.403 0.250 0.240 0.240 33.395 0.180 0.180
37.563 0.230 0.230 0.220 37.560 0.170 0.170
41.723 0.220 0.220 0.210 41.730 0.170 0.160
45.887 0.210 0.210 0.200 45.885 0.160 0.160
50.050 0.200 0.200 0.190 50.040 0.150 0.150
54.210 0.190 0.190 0.180 54.210 0.150 0.140
58.377 0.190 0.180 0.170 58.370 0.140 0.140
62.533 0.180 0.180 0.170 62.540 0.140 0.130
66.700 0.170 0.170 0.160 66.700 0.130 0.130
70.867 0.170 0.160 0.160 70.860 0.130 0.130
75.023 0.160 0.160 0.150 75.030 0.130 0.120
79.190 0.160 0.160 0.150 79.180 0.120 0.120
83.343 0.150 0.150 0.140 83.345 0.120 0.120
87.510 0.150 0.150 0.140 87.510 0.120 0.120
91.677 0.150 0.140 0.140 91.675 0.110 0.110
95.847 0.140 0.140 0.130 95.840 0.110 0.110
99.993 0.140 0.140 0.130 100.000 0.110 0.110
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PS23 Goriintir Viskozite | PS24 Goriintir Viskozite [Pa s]
[Pa s]

Kesme Hizi 1 2 Kesme Hizi 1 2 3

[1/s] [1/s]

0.099 3.740 5.440 0.099 10.000 6.660 7.210
4.264 0.880 0.870 4.265 1.100 1.080 1.040
8.425 0.640 0.630 8.425 0.690 0.690 0.670
12.585 0.530 0.510 12.590 0.520 0.520 0.510
16.755 0.470 0.440 16.750 0.420 0.430 0.420
20.910 0.420 0.390 20.910 0.360 0.370 0.360
25.075 0.390 0.350 25.077 0.320 0.320 0.320
29.240 0.360 0.320 29.237 0.290 0.290 0.280
33.405 0.330 0.300 33.393 0.260 0.270 0.260
37.565 0.310 0.280 37.557 0.240 0.250 0.240
41.725 0.300 0.260 41.720 0.230 0.230 0.220
45.890 0.280 0.250 45.887 0.220 0.220 0.210
50.050 0.270 0.240 50.053 0.200 0.210 0.200
54.205 0.260 0.230 54.210 0.190 0.200 0.190
58.380 0.250 0.220 58.367 0.190 0.190 0.180
62.545 0.240 0.210 62.540 0.180 0.180 0.170
66.705 0.230 0.200 66.717 0.170 0.170 0.160
70.865 0.220 0.190 70.863 0.170 0.170 0.160
75.020 0.220 0.190 75.020 0.160 0.160 0.150
79.190 0.210 0.180 79.190 0.160 0.160 0.150
83.355 0.210 0.180 83.347 0.150 0.150 0.140
87.515 0.200 0.170 87.507 0.150 0.150 0.140
91.680 0.200 0.170 91.680 0.140 0.140 0.140
95.840 0.190 0.160 95.843 0.140 0.140 0.130
99.995 0.190 0.160 99.997 0.140 0.140 0.130
PS25 Goriiniir Viskozite [Pa s] PS26 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]

0.099 9.920 8.410 7.870 0.100 1.950 2.030 2.310
4.262 0.930 0.850 0.890 4.261 0.580 0.510 0.540
8.425 0.590 0.530 0.560 8.428 0.420 0.380 0.400
12.590 0.450 0.410 0.420 12.587 0.350 0.320 0.340
16.750 0.370 0.340 0.350 16.750 0.310 0.280 0.300
20.907 0.320 0.290 0.300 20.920 0.280 0.250 0.270
25.073 0.280 0.260 0.270 25.070 0.250 0.230 0.250
29.240 0.250 0.240 0.240 29.240 0.240 0.210 0.230
33.400 0.240 0.220 0.220 33.403 0.220 0.200 0.220
37.560 0.220 0.200 0.210 37.563 0.210 0.190 0.200
41.720 0.210 0.190 0.200 41.727 0.200 0.180 0.190
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45.880 0.200 0.180 0.190 45.883 0.190 0.170 0.180
50.053 0.180 0.170 0.180 50.043 0.180 0.160 0.180
54.210 0.180 0.160 0.170 54.207 0.180 0.160 0.170
58.377 0.170 0.160 0.160 58.373 0.170 0.150 0.160
62.537 0.160 0.150 0.160 62.533 0.160 0.150 0.160
66.700 0.160 0.150 0.150 66.700 0.160 0.140 0.150
70.867 0.150 0.140 0.140 70.857 0.160 0.140 0.150
75.030 0.150 0.140 0.140 75.017 0.150 0.130 0.150
79.183 0.140 0.130 0.140 79.190 0.150 0.130 0.140
83.353 0.140 0.130 0.130 83.347 0.140 0.130 0.140
87.510 0.130 0.120 0.130 87.510 0.140 0.120 0.140
91.680 0.130 0.120 0.130 91.677 0.140 0.120 0.130
95.833 0.130 0.120 0.120 95.837 0.130 0.120 0.130
99.997 0.120 0.120 0.120 99.997 0.130 0.110 0.130
PS27 Goriiniir Viskozite | PS28 Goriiniir Viskozite [Pa s]
[Pa s]

Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3

[1/s] [1/s]

0.099 1.320 1.370 0.097 11.700 9.990 10.400
4.263 0.370 0.370 4.264 1.090 1.100 1.080
8.427 0.280 0.280 8.427 0.660 0.690 0.660
12.585 0.240 0.240 12.587 0.490 0.520 0.500
16.750 0.210 0.210 16.747 0.400 0.430 0.410
20.920 0.190 0.190 20.917 0.350 0.370 0.350
25.075 0.180 0.170 25.067 0.310 0.330 0.320
29.245 0.170 0.160 29.230 0.280 0.300 0.290
33.395 0.160 0.150 33.390 0.250 0.280 0.270
37.565 0.150 0.150 37.563 0.230 0.260 0.250
41.720 0.140 0.140 41.730 0.220 0.240 0.230
45.885 0.140 0.130 45.890 0.210 0.230 0.220
50.050 0.130 0.130 50.053 0.200 0.220 0.210
54.215 0.130 0.120 54.223 0.190 0.210 0.200
58.380 0.120 0.120 58.373 0.180 0.200 0.190
62.535 0.120 0.120 62.530 0.170 0.190 0.180
66.700 0.120 0.110 66.700 0.160 0.190 0.180
70.870 0.110 0.110 70.860 0.160 0.180 0.170
75.030 0.110 0.110 75.023 0.150 0.170 0.160
79.185 0.110 0.110 79.187 0.150 0.170 0.160
83.350 0.110 0.100 83.350 0.140 0.160 0.150
87.515 0.100 0.100 87.517 0.140 0.160 0.150
91.680 0.100 0.100 91.677 0.140 0.160 0.150
95.835 0.100 0.098 95.837 0.130 0.150 0.140
100.000 0.098 0.097 100.000 0.130 0.150 0.140




PS29 Gortintir Viskozite | PS30 Goriintir Viskozite [Pa s]

[Pa s]
Kesme Hizi 1 2 KesmeHizi 1 2
[1/s] [1/s]
0.099 7.390 8.340 0.100 3.770 5.590
4.266 0.860 0.870 4.261 0.660 0.720
8.425 0.560 0.560 8.426 0.430 0.470
12.580 0.440 0.440 12.585 0.340 0.370
16.745 0.370 0.370 16.760 0.290 0.310
20.910 0.320 0.320 20.920 0.250 0.270
25.070 0.290 0.290 25.060 0.230 0.250
29.235 0.270 0.270 29.230 0.210 0.220
33.400 0.250 0.250 33.390 0.190 0.210
37.560 0.230 0.230 37.560 0.180 0.200
41.720 0.220 0.220 41.725 0.170 0.180
45.885 0.210 0.210 45.880 0.160 0.180
50.050 0.200 0.200 50.045 0.150 0.170
54.220 0.190 0.190 54.210 0.150 0.160
58.375 0.180 0.190 58.370 0.140 0.150
62.535 0.180 0.180 62.530 0.140 0.150
66.700 0.170 0.170 66.695 0.130 0.140
70.865 0.170 0.170 70.860 0.130 0.140
75.025 0.160 0.160 75.015 0.120 0.140
79.180 0.160 0.160 79.175 0.120 0.130
83.350 0.160 0.160 83.360 0.120 0.130
87.510 0.150 0.150 87.510 0.110 0.120
91.680 0.150 0.150 91.670 0.110 0.120
95.830 0.150 0.150 95.830 0.110 0.120
99.995 0.140 0.140 99.995 0.110 0.120

PS31 Goriiniir Viskozite [Pa s]

Kesme Hizi 1 2 3

[1/s]

0.100 3.960 3.420 3.050

4.262 0.730 0.740 0.720

8.425 0.520 0.530 0.510

12.587 0.430 0.430 0.410

16.747 0.370 0.370 0.360

20.920 0.320 0.330 0.320

25.077 0.290 0.300 0.290

29.240 0.270 0.270 0.260

33.397 0.250 0.250 0.240

37.563 0.230 0.240 0.220

41.720 0.220 0.220 0.210

163



164

45.883 0.210 0.210 0.200

50.053 0.200 0.200 0.190

54.213 0.190 0.190 0.180

58.373 0.180 0.190 0.170

62.533 0.170 0.180 0.170

66.700 0.170 0.170 0.160

70.860 0.160 0.170 0.150

75.027 0.150 0.160 0.150

79.180 0.150 0.160 0.150

83.350 0.150 0.150 0.140

87.513 0.140 0.150 0.140

91.670 0.140 0.150 0.130

95.830 0.140 0.140 0.130

99.993 0.130 0.140 0.130
PST1 Goriiniir Viskozite [Pa s] PST2 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]
0.099 8.240 7.280 7.920 0.100 6.560 7.400 6.730
4.262 1.230 1.130 1.110 4.264 1.000 0.990 0.950
8.424 0.860 0.790 0.780 8.423 0.700 0.690 0.660
12.587 0.690 0.650 0.630 12.587 0.560 0.560 0.540
16.750 0.600 0.550 0.540 16.750 0.480 0.480 0.460
20.907 0.530 0.490 0.490 20.913 0.430 0.430 0.410
25.077 0.480 0.450 0.440 25.077 0.390 0.390 0.380
29.233 0.440 0.410 0.410 29.240 0.350 0.370 0.350
33.410 0.410 0.390 0.380 33.400 0.330 0.350 0.330
37.570 0.390 0.360 0.360 37.560 0.310 0.330 0.310
41.723 0.370 0.340 0.340 41.723 0.290 0.310 0.300
45.883 0.360 0.330 0.320 45.890 0.280 0.300 0.280
50.050 0.340 0.310 0.310 50.053 0.260 0.290 0.270
54.203 0.330 0.300 0.300 54.213 0.250 0.270 0.260
58.370 0.320 0.290 0.290 58.373 0.240 0.260 0.250
62.530 0.310 0.280 0.280 62.533 0.240 0.250 0.240
66.700 0.300 0.270 0.270 66.700 0.230 0.250 0.230
70.857 0.290 0.270 0.260 70.860 0.220 0.240 0.220
75.023 0.280 0.260 0.250 75.030 0.210 0.230 0.220
79.177 0.270 0.250 0.240 79.180 0.210 0.230 0.210
83.357 0.270 0.240 0.240 83.347 0.200 0.220 0.210
87.513 0.260 0.240 0.230 87.517 0.200 0.220 0.200
91.673 0.250 0.230 0.230 91.677 0.190 0.210 0.200
95.833 0.250 0.230 0.220 95.827 0.190 0.210 0.200
100.000 0.240 0.220 0.220 99.997 0.190 0.210 0.190
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PST3 Gortintir Viskozite | PST4 Goriintir Viskozite [Pa s]
[Pa s]

Kesme Hizi 1 2 KesmeHiz1 1 2

[1/s] [1/s]

0.082 51.600 41.00 0.099 7.470 8.770

4.261 2.150 2.600 4.264 1.160 1.310

8.429 1.340 1.480 8.426 0.800 0.900

12.575 1.030 1.040 12.580 0.640 0.720

16.750 0.860 0.840 16.745 0.540 0.610

20.915 0.730 0.700 20.925 0.470 0.540

25.070 0.620 0.610 25.075 0.420 0.490

29.230 0.530 0.540 29.240 0.390 0.450

33.385 0.480 0.500 33.400 0.360 0.410

37.560 0.440 0.460 37.565 0.330 0.390

41.720 0.410 0.430 41.725 0.310 0.370

45.890 0.390 0.400 45.890 0.300 0.350

50.050 0.360 0.380 50.060 0.280 0.330

54.215 0.350 0.370 54.220 0.270 0.320

58.365 0.330 0.350 58.380 0.260 0.310

62.540 0.320 0.330 62.535 0.250 0.300

66.700 0.310 0.320 66.695 0.240 0.280

70.860 0.300 0.310 70.855 0.230 0.280

75.030 0.290 0.300 75.015 0.220 0.270

79.185 0.280 0.290 79.180 0.220 0.260

83.350 0.270 0.280 83.345 0.210 0.250

87.510 0.260 0.270 87.520 0.200 0.240

91.670 0.260 0.260 91.680 0.200 0.240

95.850 0.250 0.260 95.840 0.190 0.230

100.000 0.240 0.250 99.995 0.190 0.230
PST5 Goriiniir Viskozite [Pa s] PST6 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]
0.095 34.300 25.100 | 26.100 0.097 20.800 20.000 | 25.000
4.264 1.800 1.980 1.870 4.264 1.340 1.250 1.430
8.425 1.050 1.180 1.110 8.422 0.790 0.760 0.860
12.590 0.780 0.870 0.820 12.590 0.580 0.580 0.650
16.747 0.650 0.710 0.680 16.753 0.490 0.480 0.540
20.913 0.560 0.620 0.580 20.910 0.430 0.420 0.480
25.073 0.500 0.550 0.520 25.077 0.380 0.380 0.430
29.230 0.450 0.510 0.480 29.240 0.350 0.350 0.390
33.403 0.420 0.470 0.440 33.400 0.330 0.320 0.360
37.563 0.390 0.440 0.410 37.567 0.310 0.300 0.330
41.723 0.370 0.410 0.390 41.723 0.290 0.280 0.310
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45.887 0.350 0.390 0.370 45.887 0.270 0.270 0.300
50.053 0.330 0.370 0.350 50.050 0.260 0.250 0.280
54.210 0.320 0.360 0.330 54.203 0.250 0.240 0.270
58.370 0.300 0.340 0.320 58.373 0.240 0.230 0.260
62.543 0.290 0.330 0.310 62.540 0.230 0.230 0.250
66.700 0.280 0.320 0.300 66.700 0.220 0.220 0.240
70.860 0.280 0.310 0.290 70.870 0.210 0.210 0.230
75.027 0.260 0.300 0.280 75.017 0.210 0.200 0.230
79.183 0.260 0.290 0.270 79.197 0.200 0.200 0.220
83.347 0.250 0.280 0.260 83.347 0.190 0.190 0.210
87.520 0.240 0.280 0.260 87.510 0.190 0.190 0.210
91.680 0.240 0.270 0.250 91.680 0.190 0.190 0.200
95.847 0.230 0.260 0.240 95.837 0.180 0.180 0.200
100.000 0.230 0.260 0.240 99.997 0.180 0.180 0.200
PST7 Goriiniir Viskozite [Pa s] PSTS8 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2

[1/s] [1/s]

0.094 15.700 20.500 | 22.700 0.096 8.390 11.500

4.265 1.410 1.350 1.500 4.265 1.250 1.290

8.426 0.890 0.850 0.950 8.423 0.840 0.860

12.587 0.710 0.680 0.740 12.580 0.670 0.700

16.747 0.590 0.560 0.630 16.755 0.580 0.590

20.913 0.490 0.460 0.510 20.915 0.500 0.510

25.077 0.430 0.400 0.440 25.070 0.430 0.440

29.237 0.380 0.360 0.400 29.230 0.380 0.390

33.397 0.360 0.330 0.360 33.395 0.340 0.350

37.563 0.330 0.310 0.340 37.570 0.320 0.330

41.727 0.310 0.290 0.320 41.730 0.300 0.310

45.893 0.290 0.270 0.300 45.895 0.280 0.290

50.053 0.280 0.260 0.290 50.050 0.270 0.270

54.210 0.270 0.250 0.270 54.210 0.250 0.260

58.377 0.260 0.240 0.260 58.380 0.240 0.250

62.527 0.250 0.230 0.250 62.535 0.230 0.240

66.697 0.240 0.220 0.250 66.705 0.230 0.240

70.863 0.230 0.210 0.240 70.860 0.220 0.230

75.023 0.220 0.210 0.230 75.030 0.210 0.220

79.190 0.220 0.200 0.230 79.185 0.210 0.220

83.347 0.210 0.200 0.220 83.355 0.200 0.210

87.513 0.210 0.190 0.210 87.510 0.200 0.210

91.673 0.200 0.190 0.210 91.675 0.190 0.200

95.840 0.200 0.180 0.200 95.830 0.190 0.200

99.997 0.190 0.180 0.200 99.995 0.180 0.190
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PSTO9 Gortintir Viskozite | PST10 Goriintir Viskozite [Pa s]
[Pa s]
Kesme Hizi 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.096 14.600 12.500 | 0.090 24.200 25.000
4.266 1.250 1.150 4.265 1.620 1.740
8.422 0.780 0.730 8.425 1.040 1.090
12.595 0.590 0.560 12.585 0.800 0.850
16.745 0.500 0.470 16.755 0.640 0.690
20.915 0.430 0.410 20.915 0.550 0.580
25.075 0.390 0.380 25.085 0.480 0.510
29.240 0.360 0.340 29.240 0.440 0.460
33.415 0.330 0.320 33.395 0.400 0.420
37.565 0.310 0.300 37.570 0.370 0.390
41.730 0.290 0.280 41.730 0.350 0.370
45.880 0.280 0.270 45.890 0.330 0.350
50.055 0.260 0.260 50.055 0.320 0.340
54.215 0.250 0.250 54.210 0.310 0.320
58.380 0.240 0.240 58.375 0.290 0.310
62.530 0.230 0.230 62.520 0.280 0.300
66.705 0.230 0.220 66.700 0.280 0.290
70.855 0.220 0.210 70.850 0.270 0.280
75.020 0.210 0.210 75.030 0.260 0.270
79.180 0.210 0.200 79.190 0.250 0.270
83.360 0.200 0.200 83.350 0.250 0.260
87.510 0.200 0.190 87.505 0.240 0.260
91.675 0.190 0.190 91.675 0.240 0.250
95.835 0.190 0.180 95.835 0.230 0.250
PST11 Goriiniir Viskozite [Pa s] PST12 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.096 16.300 29.400 | 17.200 0.096 22.400 30.900
4.264 1.760 1.860 1.700 4.263 1.610 1.730
8.424 1.180 1.200 1.110 8.425 1.010 1.040
12.583 0.960 0.940 0.880 12.590 0.800 0.810
16.750 0.800 0.800 0.760 16.745 0.670 0.680
20.917 0.670 0.690 0.650 20.915 0.560 0.570
25.070 0.570 0.580 0.580 25.070 0.490 0.500
29.247 0.500 0.500 0.510 29.240 0.450 0.450
33.400 0.450 0.460 0.460 33.405 0.410 0.410
37.557 0.420 0.420 0.430 37.560 0.380 0.380
41.730 0.390 0.390 0.400 41.725 0.350 0.360
45.890 0.370 0.370 0.380 45.890 0.330 0.340
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50.050 0.350 0.350 0.360 50.045 0.320 0.320

54.213 0.330 0.330 0.340 54.215 0.300 0.310

58.377 0.320 0.310 0.330 58.370 0.290 0.290

62.540 0.310 0.300 0.320 62.540 0.280 0.280

66.700 0.300 0.290 0.300 66.700 0.270 0.270

70.863 0.290 0.280 0.290 70.870 0.260 0.260

75.030 0.280 0.270 0.290 75.025 0.250 0.250

79.180 0.270 0.260 0.280 79.190 0.250 0.250

83.350 0.260 0.260 0.270 83.340 0.240 0.240

87.507 0.250 0.250 0.260 87.510 0.230 0.230

91.680 0.250 0.240 0.260 91.680 0.230 0.230

95.840 0.240 0.240 0.250 95.840 0.220 0.220

100.000 0.240 0.230 0.250 99.990 0.220 0.220
PST13 Goriiniir Viskozite [Pa s] PST14 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]
0.098 9.820 7.990 18.600 0.096 18.800 18.600 | 14.600
4.261 1.500 1.270 1.570 4.264 1.520 1.570 1.390
8.423 1.010 0.870 1.000 8.424 0.940 0.950 0.860
12.583 0.800 0.690 0.790 12.590 0.720 0.730 0.650
16.750 0.670 0.580 0.670 16.747 0.600 0.600 0.540
20.910 0.590 0.500 0.580 20.913 0.520 0.530 0.480
25.077 0.520 0.450 0.520 25.070 0.470 0.470 0.430
29.237 0.480 0.410 0.470 29.233 0.430 0.430 0.390
33.407 0.440 0.380 0.440 33.400 0.390 0.400 0.360
37.567 0.410 0.360 0.400 37.573 0.370 0.370 0.340
41.720 0.390 0.330 0.380 41.730 0.350 0.350 0.320
45.883 0.360 0.310 0.360 45.890 0.330 0.330 0.300
50.060 0.350 0.290 0.340 50.053 0.310 0.320 0.290
54.210 0.330 0.280 0.330 54.207 0.300 0.300 0.270
58.373 0.320 0.260 0.310 58.377 0.290 0.290 0.260
62.530 0.300 0.250 0.300 62.543 0.270 0.280 0.250
66.703 0.290 0.240 0.290 66.703 0.270 0.270 0.240
70.860 0.280 0.220 0.280 70.860 0.260 0.260 0.230
75.030 0.270 0.210 0.270 75.027 0.250 0.250 0.230
79.193 0.260 0.210 0.260 79.190 0.240 0.250 0.220
83.357 0.250 0.200 0.250 83.340 0.240 0.240 0.210
87.523 0.250 0.190 0.240 87.510 0.230 0.230 0.210
91.677 0.240 0.190 0.240 91.673 0.220 0.230 0.200
95.837 0.230 0.190 0.230 95.837 0.220 0.220 0.200
99.993 0.230 0.180 0.220 99.993 0.220 0.220 0.190
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PSTI15 Goriintir Viskozite [Pa s] PST16 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.099 7.080 6.710 8.800 0.096 11.700 10.400
4.263 1.100 1.050 1.130 4.265 1.270 1.260
8.426 0.760 0.720 0.760 8.422 0.870 0.850
12.590 0.610 0.580 0.600 12.590 0.700 0.690
16.750 0.520 0.500 0.510 16.750 0.610 0.610
20.913 0.470 0.440 0.460 20.920 0.550 0.540
25.077 0.430 0.400 0.410 25.080 0.490 0.470
29.230 0.390 0.370 0.380 29.230 0.450 0.420
33.397 0.370 0.340 0.350 33.400 0.410 0.390
37.563 0.340 0.320 0.330 37.560 0.380 0.360
41.720 0.330 0.300 0.310 41.720 0.350 0.340
45.887 0.310 0.290 0.290 45.880 0.330 0.320
50.053 0.290 0.280 0.280 50.050 0.320 0.310
54.213 0.280 0.270 0.270 54.205 0.310 0.290
58.380 0.270 0.260 0.260 58.385 0.290 0.280
62.543 0.260 0.250 0.250 62.540 0.280 0.270
66.707 0.250 0.240 0.240 66.705 0.270 0.260
70.860 0.250 0.230 0.230 70.855 0.270 0.250
75.020 0.240 0.230 0.230 75.030 0.260 0.240
79.177 0.230 0.220 0.220 79.190 0.250 0.240
83.350 0.230 0.210 0.220 83.345 0.250 0.230
87.517 0.220 0.210 0.210 87.515 0.240 0.230
91.673 0.220 0.210 0.210 91.675 0.240 0.220
95.837 0.210 0.200 0.200 95.830 0.230 0.220
99.997 0.210 0.200 0.200 99.990 0.230 0.210
PST17 Goriiniir Viskozite | PST18 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hizi 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.096 10.400 14.90 0.097 44.900 50.600 40.800
4.264 1.310 1.390 4.267 2.480 2.890 2.570
8.428 0.890 0.920 8.427 1.450 1.640 1.510
12.590 0.730 0.700 12.583 1.070 1.200 1.110
16.755 0.610 0.540 16.753 0.880 0.980 0.910
20.915 0.510 0.450 20.907 0.750 0.840 0.780
25.070 0.450 0.400 25.077 0.660 0.740 0.690
29.245 0.400 0.360 29.237 0.610 0.670 0.620
33.395 0.370 0.330 33.403 0.550 0.610 0.570
37.550 0.340 0.310 37.560 0.510 0.570 0.530
41.725 0.320 0.290 41.723 0.480 0.520 0.490
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45.880 0.310 0.270 45.883 0.450 0.490 0.460
50.045 0.290 0.260 50.047 0.430 0.470 0.440
54.220 0.280 0.250 54.210 0.400 0.440 0.420
58.380 0.270 0.240 58.370 0.380 0.420 0.400
62.535 0.260 0.230 62.537 0.370 0.410 0.380
66.705 0.250 0.220 66.710 0.350 0.390 0.360
70.865 0.240 0.210 70.863 0.340 0.380 0.350
75.020 0.230 0.210 75.030 0.330 0.360 0.340
79.180 0.230 0.200 79.183 0.310 0.350 0.330
83.345 0.220 0.200 83.360 0.300 0.340 0.320
87.520 0.220 0.190 87.513 0.290 0.330 0.310
91.665 0.210 0.190 91.667 0.280 0.320 0.300
95.840 0.210 0.180 95.837 0.280 0.320 0.290
99.995 0.200 0.180 100.000 0.270 0.310 0.280

PST19 Goriiniir Viskozite | PST20 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 KesmeHizi 1 2

[1/s] [1/s]

0.098 27.400 46.900 | 0.092 23.300 18.700

4.264 2.050 2.240 4.265 1.510 1.380

8.428 1.180 1.260 8.424 0.980 0.880

12.585 0.900 0.930 12.590 0.770 0.710

16.750 0.720 0.740 16.745 0.610 0.590

20.915 0.600 0.630 20.915 0.510 0.490

25.085 0.510 0.550 25.080 0.450 0.430

29.235 0.450 0.480 29.235 0.410 0.390

33.405 0.410 0.430 33.405 0.370 0.350

37.565 0.370 0.380 37.565 0.350 0.330

41.725 0.340 0.350 41.710 0.330 0.310

45.895 0.320 0.320 45.885 0.310 0.300

50.050 0.300 0.300 50.050 0.300 0.280

54.220 0.280 0.280 54.210 0.280 0.270

58.385 0.260 0.260 58.375 0.270 0.260

62.540 0.250 0.250 62.540 0.260 0.250

66.700 0.230 0.240 66.690 0.250 0.240

70.870 0.220 0.230 70.865 0.250 0.230

75.030 0.200 0.220 75.030 0.240 0.230

79.180 0.190 0.210 79.180 0.230 0.220

83.335 0.180 0.200 83.350 0.230 0.210

87.510 0.170 0.190 87.510 0.220 0.210

91.675 0.160 0.180 91.675 0.220 0.210

95.835 0.150 0.180 95.835 0.210 0.200

100.000 0.150 0.170 100.000 0.210 0.200




171

PST21 Goriintir Viskozite [Pa s] PST22 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.089 29.800 28.900 | 33.000 0.103 6.470 6.120
4.268 1.990 2.040 2.270 4.263 0.730 0.690
8.427 1.250 1.190 1.300 8.426 0.500 0.480
12.590 1.000 0.930 0.960 12.595 0.400 0.380
16.743 0.800 0.770 0.780 16.750 0.350 0.330
20.913 0.670 0.660 0.650 20.905 0.310 0.290
25.077 0.590 0.580 0.560 25.085 0.280 0.270
29.233 0.540 0.530 0.500 29.230 0.250 0.240
33.397 0.490 0.480 0.460 33.405 0.240 0.230
37.567 0.460 0.450 0.430 37.555 0.220 0.210
41.720 0.430 0.420 0.400 41.725 0.210 0.200
45.893 0.410 0.400 0.380 45.880 0.200 0.190
50.050 0.390 0.380 0.360 50.055 0.190 0.180
54.210 0.370 0.360 0.340 54.210 0.180 0.170
58.373 0.350 0.350 0.330 58.375 0.170 0.160
62.537 0.340 0.330 0.310 62.535 0.170 0.160
66.697 0.330 0.320 0.300 66.700 0.160 0.150
70.860 0.320 0.310 0.290 70.860 0.150 0.150
75.017 0.310 0.300 0.280 75.025 0.150 0.140
79.193 0.300 0.290 0.270 79.185 0.140 0.140
83.357 0.290 0.290 0.270 83.355 0.140 0.130
87.510 0.290 0.280 0.260 87.510 0.140 0.130
91.677 0.280 0.270 0.250 91.670 0.130 0.130
95.840 0.270 0.270 0.250 95.835 0.130 0.120
99.997 0.270 0.260 0.240 100.000 0.130 0.120
PST23 Goriiniir Viskozite | PST24 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.099 29.200 19.30 0.098 19.900 23.800 25.400
4.264 1.820 1.590 4.263 1.580 1.560 1.540
8.422 1.160 1.070 8.424 0.980 0.950 0.940
12.590 0.910 0.830 12.590 0.750 0.720 0.700
16.755 0.770 0.720 16.750 0.620 0.600 0.590
20.915 0.660 0.610 20.913 0.540 0.520 0.510
25.075 0.590 0.570 25.073 0.480 0.470 0.450
29.235 0.530 0.520 29.247 0.430 0.430 0.420
33.395 0.480 0.470 33.403 0.400 0.390 0.380
37.570 0.450 0.420 37.560 0.370 0.370 0.350
41.725 0.420 0.390 41.723 0.350 0.340 0.330
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45.895 0.390 0.360 45.890 0.330 0.330 0.310
50.050 0.370 0.340 50.050 0.310 0.310 0.300
54.220 0.360 0.320 54.213 0.300 0.290 0.280
58.380 0.340 0.310 58.380 0.280 0.280 0.270
62.540 0.330 0.300 62.540 0.270 0.270 0.260
66.690 0.320 0.290 66.697 0.260 0.260 0.250
70.860 0.310 0.280 70.867 0.250 0.250 0.240
75.025 0.300 0.270 75.023 0.250 0.240 0.240
79.180 0.290 0.260 79.190 0.240 0.230 0.230
83.345 0.280 0.250 83.353 0.230 0.230 0.220
87.520 0.270 0.240 87.520 0.230 0.220 0.220
91.675 0.270 0.240 91.677 0.220 0.210 0.210
95.840 0.260 0.230 95.840 0.210 0.210 0.210
99.995 0.260 0.230 100.000 0.210 0.210 0.200

PST25 Goriiniir Viskozite | PST26 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 KesmeHizi 1 2

[1/s] [1/s]

0.076 66.200 67.60 0.094 14.500 16.500

4.268 3.660 3.760 4.263 1.360 1.480

8.432 2.020 2.090 8.425 0.950 1.000

12.590 1.380 1.450 12.585 0.760 0.810

16.755 1.080 1.100 16.755 0.670 0.680

20.910 0.890 0.880 20.920 0.590 0.610

25.080 0.770 0.750 25.070 0.530 0.540

29.245 0.670 0.670 29.235 0.480 0.470

33.405 0.580 0.600 33.400 0.450 0.430

37.555 0.530 0.550 37.560 0.410 0.390

41.730 0.480 0.510 41.725 0.380 0.370

45.885 0.450 0.480 45.895 0.360 0.340

50.050 0.420 0.450 50.050 0.340 0.330

54.205 0.400 0.420 54.210 0.320 0.310

58.370 0.380 0.400 58.380 0.310 0.300

62.540 0.360 0.390 62.545 0.300 0.290

66.700 0.340 0.370 66.700 0.290 0.280

70.865 0.330 0.350 70.870 0.280 0.270

75.030 0.320 0.340 75.025 0.270 0.260

79.190 0.310 0.330 79.185 0.260 0.250

83.350 0.300 0.320 83.355 0.260 0.250

87.510 0.290 0.310 87.510 0.250 0.240

91.670 0.280 0.300 91.675 0.240 0.230

95.825 0.270 0.290 95.835 0.240 0.230

100.000 0.260 0.290 99.995 0.230 0.230




173

PST27 Goriintir Viskozite | PST28 Goriintir Viskozite [Pa s]
[Pa s]

Kesme Hizi 1 2 KesmeHizi 1 2

[1/s] [1/s]

0.086 70.800 14.40 0.096 18.600 18.300

4.269 1.950 1.340 4.267 1.450 1.370

8.430 1.160 0.910 8.428 0.880 0.850

12.600 0.820 0.710 12.580 0.670 0.640

16.750 0.680 0.590 16.760 0.560 0.530

20.915 0.590 0.520 20.915 0.490 0.470

25.070 0.530 0.440 25.080 0.440 0.420

29.245 0.480 0.390 29.240 0.400 0.380

33.400 0.450 0.350 33.400 0.370 0.360

37.565 0.420 0.330 37.565 0.350 0.330

41.725 0.390 0.310 41.725 0.330 0.310

45.890 0.370 0.290 45.880 0.310 0.300

50.045 0.350 0.280 50.055 0.300 0.280

54.210 0.340 0.270 54.220 0.280 0.270

58.375 0.320 0.260 58.375 0.270 0.260

62.550 0.310 0.250 62.540 0.260 0.250

66.695 0.300 0.240 66.700 0.250 0.240

70.860 0.290 0.230 70.865 0.240 0.230

75.025 0.280 0.220 75.015 0.240 0.230

79.190 0.270 0.220 79.185 0.230 0.220

83.355 0.270 0.210 83.340 0.220 0.210

87.520 0.260 0.210 87.515 0.220 0.210

91.675 0.250 0.200 91.670 0.210 0.200
PST29 Goriiniir Viskozite | PST30 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hizi 1 2 Kesme Hiz1 1 2 3
[1/s] [1/s]
0.091 21.800 18.00 0.095 18.400 17.000 16.200
4.265 1.540 1.540 4.266 1.430 1.390 1.300
8.423 1.000 1.010 8.424 0.840 0.840 0.790
12.585 0.770 0.800 12.587 0.620 0.620 0.600
16.750 0.600 0.630 16.757 0.510 0.510 0.500
20.920 0.510 0.520 20.907 0.440 0.450 0.430
25.075 0.450 0.460 25.067 0.400 0.410 0.390
29.235 0.410 0.420 29.243 0.370 0.370 0.360
33.405 0.370 0.380 33.397 0.340 0.340 0.330
37.565 0.350 0.360 37.563 0.320 0.320 0.320
41.735 0.320 0.330 41.717 0.300 0.300 0.300
45.885 0.310 0.320 45.890 0.290 0.290 0.280
50.050 0.290 0.300 50.050 0.270 0.270 0.270
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54.220 0.280 0.290 54.203 0.260 0.260 0.260
58.380 0.270 0.270 58.377 0.250 0.250 0.250
62.530 0.260 0.260 62.537 0.240 0.240 0.240
66.700 0.250 0.260 66.697 0.230 0.230 0.230
70.865 0.240 0.250 70.853 0.220 0.230 0.220
75.020 0.230 0.240 75.027 0.220 0.220 0.220
79.185 0.230 0.230 79.180 0.210 0.210 0.210
83.350 0.220 0.230 83.353 0.210 0.210 0.200
87.520 0.220 0.220 87.517 0.200 0.200 0.200
91.675 0.210 0.220 91.673 0.200 0.200 0.200
95.845 0.210 0.210 95.840 0.190 0.190 0.190
100.000 0.200 0.210 100.000 0.190 0.190 0.190

PST31 Goriiniir Viskozite [Pa s]

KesmeHiz1 1 2

[1/s]

0.099 4.890 5.880

4.264 0.810 0.760

8.423 0.580 0.540

12.580 0.470 0.440

16.750 0.400 0.380

20.910 0.360 0.330

25.080 0.330 0.300

29.245 0.310 0.280

33.390 0.290 0.260

37.565 0.270 0.250

41.725 0.250 0.240

45.885 0.240 0.220

50.050 0.230 0.210

54.210 0.220 0.200

58.375 0.210 0.200

62.545 0.200 0.190

66.700 0.190 0.180

70.865 0.190 0.180

75.040 0.180 0.170

79.185 0.170 0.170

83.350 0.170 0.160

87.515 0.170 0.160

91.680 0.160 0.150

95.835 0.160 0.150

99.995 0.150 0.150
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MPS1 Gortintir Viskozite [Pa s] MPS2 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.100 0.410 0.150 0.330 0.099 0.093 0.280
4.264 0.190 0.190 0.200 4.263 0.140 0.140
8.424 0.170 0.170 0.180 8.426 0.130 0.130
12.580 0.150 0.160 0.160 12.585 0.120 0.120
16.750 0.140 0.150 0.150 16.755 0.110 0.120
20.907 0.130 0.140 0.140 20.910 0.110 0.110
25.073 0.130 0.140 0.140 25.070 0.100 0.110
29.233 0.120 0.130 0.130 29.230 0.097 0.100
33.400 0.120 0.130 0.130 33.400 0.094 0.100
37.560 0.120 0.120 0.120 37.570 0.091 0.097
41.730 0.110 0.120 0.120 41.720 0.088 0.095
45.887 0.110 0.120 0.120 45.890 0.086 0.093
50.050 0.110 0.110 0.110 50.045 0.084 0.091
54.213 0.100 0.110 0.110 54.210 0.082 0.089
58.377 0.100 0.110 0.110 58.375 0.080 0.087
62.527 0.099 0.110 0.110 62.535 0.079 0.086
66.700 0.097 0.100 0.100 66.700 0.077 0.085
70.863 0.096 0.100 0.100 70.860 0.076 0.083
75.030 0.094 0.100 0.100 75.020 0.075 0.082
79.183 0.092 0.098 0.100 79.185 0.074 0.081
83.350 0.090 0.096 0.098 83.355 0.073 0.080
87.510 0.089 0.094 0.097 87.515 0.072 0.079
91.677 0.087 0.093 0.095 91.670 0.071 0.078
95.830 0.086 0.091 0.093 95.830 0.070 0.077
100.000 0.085 0.090 0.092 100.000 0.069 0.076
MPS3 Goriiniir Viskozite | MPS4 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hiz1 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.100 1.380 1.400 0.099 0.440 0.570
4.263 0.370 0.360 4.264 0.270 0.280
8.424 0.260 0.260 8.424 0.240 0.240
12.585 0.210 0.210 12.590 0.210 0.210
16.750 0.180 0.180 16.750 0.200 0.200
20.910 0.170 0.170 20.910 0.190 0.190
25.075 0.150 0.150 25.080 0.180 0.170
29.230 0.140 0.140 29.240 0.170 0.170
33.405 0.130 0.130 33.400 0.160 0.160
37.560 0.120 0.130 37.560 0.150 0.150
41.720 0.120 0.120 41.730 0.150 0.140
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45.890 0.110 0.110 45.885 0.140 0.140

50.050 0.110 0.110 50.050 0.140 0.130

54.205 0.100 0.110 54.210 0.130 0.130

58.375 0.100 0.100 58.375 0.130 0.130

62.540 0.098 0.099 62.540 0.130 0.120

66.700 0.095 0.097 66.695 0.120 0.120

70.865 0.092 0.094 70.855 0.120 0.120

75.025 0.090 0.092 75.025 0.120 0.110

79.185 0.088 0.090 79.185 0.110 0.110

83.350 0.086 0.088 83.355 0.110 0.110

87.510 0.085 0.086 87.515 0.110 0.100

91.675 0.083 0.084 91.675 0.110 0.100

95.840 0.081 0.082 95.840 0.100 0.098

99.995 0.080 0.081 100.000 0.098 0.095
MPS5 Goriiniir Viskozite | MPS6 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.099 1.620 1.400 0.099 2.260 1.290 1.460
4.263 0.470 0.440 4.262 0.420 0.400 0.380
8.427 0.340 0.320 8.425 0.270 0.280 0.270
12.590 0.270 0.260 12.587 0.210 0.220 0.210
16.755 0.240 0.230 16.750 0.180 0.190 0.180
20.915 0.210 0.200 20.910 0.160 0.170 0.170
25.075 0.190 0.190 25.077 0.140 0.160 0.150
29.240 0.180 0.170 29.230 0.130 0.150 0.140
33.410 0.170 0.160 33.400 0.130 0.140 0.130
37.555 0.160 0.150 37.563 0.120 0.130 0.120
41.725 0.150 0.140 41.723 0.110 0.120 0.120
45.890 0.140 0.140 45.893 0.110 0.120 0.110
50.050 0.140 0.130 50.050 0.100 0.110 0.110
54.215 0.130 0.130 54.210 0.100 0.110 0.110
58.370 0.130 0.120 58.373 0.097 0.110 0.100
62.530 0.120 0.120 62.533 0.094 0.100 0.099
66.710 0.120 0.110 66.700 0.091 0.100 0.096
70.860 0.110 0.110 70.857 0.089 0.097 0.093
75.025 0.110 0.110 75.027 0.087 0.095 0.091
79.195 0.110 0.110 79.190 0.085 0.092 0.089
83.355 0.110 0.100 83.347 0.083 0.091 0.087
87.515 0.100 0.100 87.510 0.081 0.089 0.086
91.670 0.100 0.098 91.667 0.079 0.087 0.084
95.840 0.100 0.096 95.833 0.077 0.085 0.082
100.000 0.097 0.095 100.000 0.076 0.084 0.081
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MPS7 Gortintir Viskozite [Pa s] MPSS8 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.100 4.560 2.380 3.850 0.099 0.500 0.460
4.265 0.590 0.570 0.620 4.262 0.210 0.220
8.427 0.400 0.400 0.430 8.426 0.180 0.190
12.583 0.330 0.330 0.350 12.590 0.170 0.170
16.750 0.280 0.290 0.300 16.755 0.160 0.160
20.913 0.250 0.260 0.270 20.915 0.150 0.150
25.070 0.230 0.230 0.250 25.080 0.140 0.140
29.237 0.210 0.220 0.230 29.235 0.130 0.140
33.403 0.200 0.200 0.210 33.400 0.130 0.140
37.567 0.190 0.190 0.200 37.565 0.120 0.130
41.727 0.180 0.180 0.190 41.730 0.120 0.130
45.890 0.170 0.170 0.180 45.890 0.120 0.120
50.047 0.160 0.170 0.170 50.050 0.110 0.120
54.217 0.160 0.160 0.160 54.215 0.110 0.120
58.367 0.150 0.150 0.160 58.380 0.110 0.110
62.527 0.150 0.150 0.150 62.540 0.100 0.110
66.700 0.140 0.140 0.150 66.695 0.100 0.110
70.857 0.140 0.140 0.140 70.865 0.100 0.110
75.023 0.130 0.140 0.140 75.020 0.098 0.100
79.183 0.130 0.130 0.140 79.190 0.096 0.100
83.350 0.130 0.130 0.130 83.350 0.094 0.100
87.517 0.120 0.130 0.130 87.515 0.093 0.099
91.680 0.120 0.120 0.130 91.680 0.091 0.097
95.837 0.120 0.120 0.120 95.835 0.089 0.095
99.997 0.120 0.120 0.120 100.000 0.088 0.093
MPS9 Goriiniir Viskozite | MPS10 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hizi 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.099 1.900 2.300 0.100 1.560 1.220
4.264 0.480 0.480 4.262 0.400 0.380
8.426 0.330 0.330 8.426 0.290 0.270
12.585 0.270 0.260 12.590 0.230 0.220
16.750 0.230 0.230 16.750 0.200 0.190
20.910 0.210 0.210 20.910 0.180 0.180
25.080 0.190 0.190 25.070 0.170 0.160
29.235 0.180 0.180 29.235 0.160 0.150
33.400 0.170 0.170 33.395 0.150 0.140
37.560 0.160 0.160 37.565 0.140 0.130
41.725 0.150 0.150 41.725 0.130 0.130




45.890 0.140 0.140 45.890 0.130 0.120
50.050 0.140 0.140 50.050 0.120 0.120
54.215 0.130 0.130 54.210 0.120 0.110
58.380 0.130 0.130 58.375 0.110 0.110
62.535 0.120 0.120 62.540 0.110 0.110
66.700 0.120 0.120 66.695 0.110 0.100
70.870 0.120 0.120 70.865 0.100 0.100
75.025 0.110 0.110 75.020 0.100 0.098
79.190 0.110 0.110 79.175 0.099 0.096
83.350 0.110 0.110 83.345 0.097 0.093
87.515 0.100 0.110 87.515 0.095 0.091
91.680 0.100 0.100 91.680 0.093 0.089
95.835 0.100 0.100 95.830 0.091 0.087
100.000 0.100 0.098 100.000 0.089 0.086
MPS11 Goriiniir Viskozite | MPS12 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hiz1 1 2 KesmeHizi 1 2
[1/s] [1/s]
0.100 0.150 0.270 0.099 1.750 1.420
4.263 0.180 0.170 4.265 0.350 0.350
8.425 0.150 0.150 8.425 0.250 0.250
12.590 0.140 0.140 12.580 0.210 0.210
16.750 0.130 0.130 16.755 0.180 0.180
20.910 0.120 0.120 20.915 0.160 0.160
25.070 0.120 0.120 25.080 0.150 0.150
29.235 0.110 0.110 29.235 0.140 0.140
33.405 0.110 0.110 33.395 0.130 0.130
37.570 0.100 0.100 37.570 0.120 0.120
41.720 0.100 0.100 41.720 0.120 0.120
45.890 0.098 0.097 45.890 0.120 0.110
50.045 0.096 0.094 50.055 0.110 0.110
54.215 0.093 0.092 54.210 0.110 0.100
58.375 0.092 0.090 58.375 0.100 0.100
62.535 0.090 0.088 62.540 0.100 0.097
66.700 0.088 0.086 66.705 0.097 0.093
70.865 0.086 0.085 70.870 0.095 0.091
75.025 0.085 0.083 75.020 0.093 0.089
79.190 0.083 0.082 79.185 0.090 0.086
83.355 0.081 0.081 83.355 0.088 0.084
87.510 0.080 0.079 87.515 0.086 0.082
91.670 0.078 0.078 91.675 0.084 0.081
95.840 0.077 0.077 95.830 0.083 0.079
100.000 0.075 0.075 99.995 0.081 0.078
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MPS13 Gortintir Viskozite | MPS14 Goriintir Viskozite [Pa s]
[Pa s]
Kesme Hizi 1 2 KesmeHizi 1 2
[1/s] [1/s]
0.097 0.250 0.280 0.099 3.070 3.350
4.261 0.180 0.190 4.262 0.550 0.560
8.423 0.160 0.160 8.424 0.380 0.370
12.580 0.150 0.150 12.595 0.310 0.300
16.740 0.140 0.140 16.750 0.270 0.250
20.915 0.130 0.130 20.910 0.240 0.230
25.080 0.130 0.120 25.070 0.220 0.210
29.235 0.120 0.120 29.235 0.200 0.190
33.405 0.120 0.120 33.395 0.190 0.180
37.555 0.110 0.110 37.560 0.180 0.170
41.725 0.110 0.110 41.730 0.170 0.160
45.880 0.100 0.100 45.890 0.160 0.150
50.055 0.100 0.100 50.045 0.150 0.150
54.220 0.100 0.098 54.220 0.150 0.140
58.370 0.097 0.096 58.375 0.140 0.130
62.545 0.095 0.093 62.530 0.140 0.130
66.700 0.093 0.091 66.700 0.130 0.130
70.865 0.090 0.089 70.860 0.130 0.120
75.020 0.089 0.087 75.025 0.130 0.120
79.190 0.086 0.085 79.190 0.120 0.120
83.350 0.085 0.083 83.355 0.120 0.110
87.520 0.083 0.081 87.515 0.120 0.110
91.680 0.081 0.079 91.675 0.120 0.110
95.835 0.079 0.077 95.840 0.110 0.110
100.000 0.077 0.074 100.000 0.110 0.100
MPS15 Goriiniir Viskozite [Pa s] MPS16 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.099 0.440 0.410 0.360 0.100 0.310 0.620
4.261 0.230 0.220 0.230 4.263 0.150 0.140
8.427 0.200 0.190 0.190 8.425 0.140 0.120
12.587 0.180 0.180 0.180 12.580 0.130 0.120
16.750 0.170 0.170 0.160 16.750 0.120 0.110
20.910 0.160 0.160 0.160 20.910 0.120 0.110
25.077 0.150 0.150 0.150 25.075 0.110 0.100
29.237 0.150 0.140 0.140 29.240 0.110 0.099
33.403 0.140 0.130 0.130 33.400 0.100 0.096
37.567 0.130 0.130 0.130 37.565 0.100 0.095
41.720 0.130 0.130 0.130 41.725 0.100 0.093
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45.890 0.130 0.120 0.120 45.890 0.098 0.091
50.047 0.120 0.120 0.120 50.045 0.097 0.089
54.210 0.120 0.120 0.120 54.210 0.094 0.087
58.373 0.120 0.110 0.110 58.375 0.093 0.086
62.537 0.110 0.110 0.110 62.540 0.091 0.084
66.703 0.110 0.110 0.110 66.695 0.090 0.083
70.857 0.110 0.110 0.100 70.860 0.089 0.081
75.027 0.110 0.100 0.100 75.020 0.087 0.080
79.187 0.100 0.100 0.100 79.185 0.087 0.079
83.350 0.100 0.100 0.099 83.350 0.085 0.077
87.517 0.100 0.098 0.097 87.505 0.084 0.076
91.673 0.098 0.096 0.095 91.680 0.083 0.075
95.833 0.096 0.095 0.093 95.830 0.082 0.074
99.997 0.094 0.093 0.091 99.995 0.081 0.073
MPS17 Goriiniir Viskozite | MPS18 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.101 0.270 0.230 0.098 9.520 8.120 7.360
4.262 0.180 0.190 4.263 1.160 1.170 1.110
8.424 0.160 0.160 8.427 0.720 0.720 0.690
12.585 0.150 0.150 12.590 0.540 0.540 0.520
16.750 0.140 0.140 16.750 0.440 0.440 0.420
20.910 0.130 0.140 20.913 0.370 0.380 0.360
25.070 0.130 0.130 25.067 0.330 0.330 0.320
29.235 0.120 0.130 29.237 0.300 0.300 0.290
33.400 0.120 0.120 33.400 0.270 0.280 0.260
37.560 0.120 0.120 37.557 0.250 0.260 0.240
41.720 0.110 0.110 41.723 0.240 0.240 0.230
45.885 0.110 0.110 45.890 0.220 0.230 0.210
50.060 0.110 0.110 50.053 0.210 0.210 0.200
54.215 0.100 0.100 54.213 0.200 0.210 0.190
58.375 0.100 0.100 58.377 0.190 0.200 0.190
62.540 0.100 0.100 62.537 0.190 0.190 0.180
66.700 0.099 0.099 66.703 0.180 0.180 0.170
70.865 0.097 0.097 70.867 0.170 0.170 0.170
75.025 0.096 0.095 75.030 0.170 0.170 0.160
79.190 0.094 0.094 79.197 0.160 0.160 0.150
83.350 0.092 0.092 83.357 0.160 0.160 0.150
87.510 0.091 0.091 87.507 0.150 0.160 0.150
91.665 0.089 0.089 91.670 0.150 0.150 0.140
95.835 0.088 0.087 95.830 0.150 0.150 0.140
99.995 0.086 0.086 99.997 0.140 0.140 0.130




181

MPS19 Gortintir Viskozite | MPS20 Goriintir Viskozite [Pa s]

[Pa s]
Kesme Hizi 1 2 Kesme Hizi 1 2 3
[1/s] [1/s]
0.098 0.360 0.780 0.100 1.160 1.020 0.900
4.262 0.081 0.083 4.262 0.310 0.290 0.300
8.426 0.072 0.068 8.424 0.230 0.210 0.220
12.590 0.067 0.063 12.587 0.190 0.180 0.190
16.750 0.065 0.059 16.743 0.170 0.160 0.170
20.915 0.063 0.056 20.910 0.150 0.140 0.150
25.075 0.061 0.054 25.073 0.140 0.130 0.140
29.230 0.059 0.053 29.230 0.130 0.120 0.130
33.415 0.057 0.052 33.400 0.130 0.120 0.130
37.565 0.057 0.050 37.560 0.120 0.110 0.120
41.735 0.056 0.050 41.727 0.110 0.110 0.120
45.885 0.055 0.050 45.890 0.110 0.100 0.110
50.045 0.055 0.049 50.053 0.110 0.097 0.110
54.220 0.054 0.048 54.217 0.100 0.094 0.100
58.375 0.053 0.048 58.377 0.099 0.091 0.100
62.535 0.053 0.048 62.533 0.096 0.088 0.099
66.710 0.052 0.047 66.693 0.094 0.086 0.096
70.860 0.052 0.047 70.863 0.091 0.083 0.093
75.025 0.051 0.046 75.027 0.089 0.081 0.091
79.190 0.051 0.046 79.193 0.087 0.079 0.089
83.355 0.051 0.046 83.353 0.085 0.077 0.087
87.515 0.050 0.045 87.513 0.083 0.075 0.085
91.670 0.050 0.045 91.673 0.082 0.074 0.083
95.840 0.050 0.045 95.833 0.080 0.073 0.081
99.995 0.049 0.044 100.000 0.078 0.071 0.080
MPS21 Goriiniir Viskozite [Pa s] MPS22 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.099 5.270 3.740 3.800 0.101 0.210 0.200
4.263 0.950 0.850 0.850 4.263 0.095 0.085
8.426 0.620 0.590 0.580 8.428 0.085 0.077
12.587 0.480 0.470 0.460 12.590 0.079 0.074
16.757 0.410 0.400 0.390 16.745 0.076 0.070
20.913 0.360 0.350 0.350 20.915 0.072 0.066
25.077 0.330 0.320 0.320 25.070 0.070 0.065
29.237 0.300 0.300 0.290 29.240 0.068 0.063
33.397 0.280 0.280 0.270 33.395 0.067 0.061
37.563 0.260 0.260 0.250 37.560 0.065 0.060
41.720 0.250 0.250 0.240 41.725 0.064 0.059
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45.887 0.240 0.230 0.230 45.890 0.063 0.057
50.050 0.230 0.220 0.220 50.050 0.061 0.056
54.213 0.220 0.210 0.210 54.210 0.061 0.056
58.377 0.210 0.210 0.200 58.380 0.060 0.055
62.540 0.200 0.200 0.190 62.540 0.059 0.054
66.700 0.200 0.190 0.190 66.695 0.058 0.053
70.860 0.190 0.190 0.180 70.865 0.057 0.052
75.020 0.190 0.180 0.180 75.025 0.057 0.052
79.187 0.180 0.180 0.170 79.190 0.056 0.051
83.350 0.180 0.170 0.170 83.350 0.056 0.051
87.517 0.170 0.170 0.160 87.510 0.055 0.050
91.673 0.170 0.160 0.160 91.670 0.055 0.050
95.837 0.170 0.160 0.160 95.835 0.055 0.049
100.000 0.160 0.160 0.150 100.000 0.054 0.049
MPS23 Goriiniir Viskozite [Pa s] MPS24 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]

0.100 0.470 0.670 0.500 0.099 4.810 2.830
4.262 0.150 0.140 0.160 4.263 0.600 0.630
8.425 0.130 0.120 0.130 8.425 0.390 0.420
12.583 0.120 0.110 0.120 12.590 0.300 0.320
16.750 0.110 0.100 0.110 16.750 0.250 0.270
20.910 0.110 0.098 0.110 20.915 0.220 0.240
25.077 0.100 0.095 0.100 25.075 0.190 0.210
29.240 0.100 0.092 0.099 29.235 0.180 0.200
33.397 0.098 0.089 0.096 33.400 0.160 0.180
37.560 0.094 0.086 0.093 37.565 0.150 0.170
41.723 0.092 0.085 0.091 41.725 0.140 0.160
45.890 0.090 0.082 0.089 45.890 0.140 0.150
50.050 0.088 0.081 0.087 50.050 0.130 0.150
54.213 0.086 0.079 0.085 54.210 0.120 0.140
58.377 0.085 0.078 0.083 58.375 0.120 0.130
62.533 0.083 0.076 0.082 62.535 0.110 0.130
66.700 0.082 0.075 0.080 66.695 0.110 0.130
70.860 0.081 0.073 0.079 70.860 0.110 0.120
75.030 0.079 0.072 0.078 75.030 0.100 0.120
79.190 0.078 0.071 0.076 79.185 0.099 0.110
83.347 0.077 0.070 0.075 83.345 0.096 0.110
87.510 0.076 0.069 0.074 87.515 0.093 0.110
91.677 0.075 0.068 0.073 91.680 0.091 0.100
95.837 0.074 0.067 0.072 95.835 0.089 0.100
100.000 0.073 0.066 0.071 99.995 0.087 0.100
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MPS25 Gortintir Viskozite [Pa s] MPS26 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2 3
[1/s] [1/s]
0.100 1.920 1.970 2.620 0.101 0.440 0.590 0.330
4.263 0.420 0.380 0.400 4.263 0.140 0.140 0.140
8.424 0.290 0.260 0.280 8.426 0.130 0.130 0.130
12.590 0.230 0.210 0.220 12.590 0.120 0.120 0.120
16.747 0.200 0.180 0.190 16.750 0.110 0.110 0.110
20.913 0.180 0.160 0.180 20.920 0.110 0.110 0.110
25.077 0.160 0.150 0.160 25.080 0.100 0.100 0.110
29.240 0.150 0.140 0.150 29.237 0.100 0.099 0.100
33.407 0.140 0.130 0.140 33.400 0.098 0.096 0.100
37.560 0.130 0.120 0.130 37.567 0.095 0.093 0.098
41.720 0.130 0.120 0.130 41.723 0.094 0.092 0.096
45.890 0.120 0.110 0.120 45.883 0.092 0.089 0.094
50.047 0.110 0.110 0.120 50.047 0.090 0.088 0.092
54.213 0.110 0.100 0.110 54.210 0.088 0.086 0.091
58.380 0.110 0.100 0.110 58.377 0.087 0.085 0.089
62.540 0.100 0.096 0.100 62.537 0.085 0.083 0.087
66.700 0.100 0.093 0.100 66.697 0.084 0.083 0.086
70.867 0.098 0.090 0.099 70.860 0.082 0.081 0.085
75.023 0.095 0.088 0.097 75.027 0.082 0.080 0.084
79.180 0.092 0.086 0.094 79.183 0.080 0.079 0.083
83.353 0.090 0.083 0.092 83.353 0.079 0.078 0.082
87.510 0.089 0.081 0.090 87.510 0.078 0.077 0.081
91.673 0.087 0.079 0.088 91.677 0.077 0.076 0.081
95.840 0.085 0.078 0.086 95.833 0.076 0.075 0.079
100.000 0.083 0.076 0.084 99.997 0.075 0.075 0.079

MPS27 Goriiniir Viskozite | MPS28 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 KesmeHiz1 1 2

[1/s] [1/s]

0.100 0.440 0.310 0.100 4.590 1.740

4.263 0.097 0.100 4.263 0.490 0.450

8.424 0.087 0.089 8.424 0.330 0.320

12.590 0.080 0.085 12.590 0.260 0.250

16.750 0.077 0.082 16.750 0.220 0.220

20.910 0.075 0.079 20.910 0.200 0.190

25.075 0.074 0.077 25.075 0.180 0.180

29.240 0.072 0.074 29.235 0.170 0.160

33.400 0.070 0.072 33.400 0.150 0.150

37.560 0.068 0.071 37.560 0.140 0.140

41.725 0.067 0.069 41.730 0.140 0.140




45.885 0.066 0.068 45.885 0.130 0.130
50.045 0.064 0.067 50.050 0.120 0.120
54.210 0.063 0.066 54.210 0.120 0.120
58.385 0.062 0.064 58.380 0.120 0.110
62.540 0.061 0.064 62.535 0.110 0.110
66.690 0.061 0.063 66.700 0.110 0.110
70.860 0.060 0.062 70.860 0.110 0.100
75.025 0.059 0.061 75.030 0.100 0.100
79.190 0.058 0.061 79.185 0.100 0.098
83.350 0.058 0.060 83.350 0.097 0.096
87.505 0.057 0.059 87.510 0.095 0.093
91.675 0.056 0.059 91.680 0.092 0.091
95.835 0.056 0.058 95.830 0.091 0.089
100.000 0.055 0.057 100.000 0.089 0.088
MPS29 Goriiniir Viskozite | MPS30 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hiz1 1 2 KesmeHizi 1 2
[1/s] [1/s]
0.101 1.290 1.640 0.101 2.820 2.210
4.262 0.340 0.310 4.264 0.510 0.500
8.426 0.250 0.230 8.425 0.360 0.350
12.590 0.210 0.200 12.585 0.290 0.290
16.755 0.180 0.170 16.755 0.250 0.250
20.910 0.170 0.160 20.915 0.220 0.220
25.080 0.150 0.150 25.075 0.200 0.200
29.240 0.140 0.140 29.240 0.190 0.180
33.405 0.130 0.130 33.395 0.180 0.170
37.565 0.130 0.120 37.565 0.160 0.160
41.725 0.120 0.120 41.730 0.160 0.150
45.885 0.120 0.120 45.895 0.150 0.150
50.055 0.110 0.110 50.050 0.140 0.140
54.220 0.110 0.110 54.210 0.140 0.140
58.375 0.100 0.100 58.380 0.130 0.130
62.535 0.100 0.100 62.535 0.130 0.130
66.705 0.099 0.097 66.700 0.120 0.120
70.855 0.097 0.095 70.870 0.120 0.120
75.025 0.094 0.092 75.020 0.120 0.110
79.190 0.092 0.090 79.185 0.110 0.110
83.350 0.090 0.088 83.350 0.110 0.110
87.515 0.088 0.086 87.505 0.110 0.110
91.680 0.087 0.084 91.670 0.110 0.100
95.835 0.085 0.082 95.835 0.100 0.100
100.000 0.083 0.080 99.995 0.100 0.100
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MPS31 Goriintir Viskozite [Pa s]

KesmeHiz1 | 1 2

[1/s]

0.101 0.000 0.670

4.263 0.069 0.085

8.424 0.063 0.093

12.585 0.060 0.055

16.750 0.058 0.052

20.910 0.057 0.052

25.080 0.055 0.049

29.240 0.054 0.047

33.400 0.053 0.048

37.560 0.052 0.046

41.725 0.051 0.046

45.885 0.050 0.044

50.045 0.049 0.043

54.215 0.048 0.044

58.380 0.047 0.046

62.535 0.046 0.043

66.700 0.046 0.046

70.865 0.045 0.042

75.015 0.044 0.045

79.185 0.044 0.039

83.355 0.043 0.038

87.510 0.043 0.041

91.675 0.042 0.038

95.835 0.041 0.039

100.000 0.041 0.037
MPST1 Goriiniir Viskozite [Pa s] MPST2 Goriiniir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.099 3.670 4.840 4.330 0.102 1.900 1.740
4.264 0.790 0.870 0.850 4.263 0.500 0.470
8.426 0.600 0.650 0.640 8.426 0.390 0.370
12.590 0.510 0.540 0.530 12.580 0.340 0.320
16.747 0.450 0.470 0.470 16.750 0.310 0.290
20.917 0.410 0.430 0.430 20.915 0.290 0.270
25.073 0.380 0.400 0.390 25.075 0.270 0.250
29.240 0.350 0.370 0.370 29.240 0.260 0.240
33.400 0.330 0.340 0.340 33.405 0.250 0.230
37.563 0.310 0.320 0.330 37.560 0.240 0.230
41.730 0.300 0.310 0.310 41.720 0.230 0.220
45.883 0.290 0.300 0.300 45.890 0.220 0.210
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50.050 0.280 0.280 0.280 50.050 0.210 0.210
54.213 0.270 0.270 0.270 54.220 0.210 0.200
58.373 0.260 0.260 0.260 58.375 0.200 0.200
62.537 0.250 0.250 0.260 62.540 0.200 0.190
66.700 0.240 0.250 0.250 66.695 0.190 0.190
70.863 0.240 0.240 0.240 70.860 0.190 0.180
75.023 0.230 0.230 0.230 75.030 0.180 0.180
79.193 0.230 0.230 0.230 79.180 0.180 0.180
83.350 0.220 0.220 0.230 83.345 0.180 0.170
87.520 0.220 0.220 0.220 87.505 0.180 0.170
91.673 0.210 0.210 0.220 91.670 0.170 0.170
95.827 0.210 0.210 0.210 95.850 0.170 0.160
100.000 0.210 0.210 0.210 99.995 0.170 0.160
MPST3 Goriiniir Viskozite | MPST4 Goriiniir Viskozite [Pa s]

[Pa s]
Kesme Hizi 1 2 Kesme Hiz1 1 2 3
[1/s] [1/s]
0.088 92.300 44.500 | 0.100 0.540 0.510 0.360
4.260 2.610 2.580 4.262 0.150 0.140 0.140
8.425 1.400 1.350 8.424 0.120 0.120 0.120
12.595 0.970 1.000 12.590 0.110 0.100 0.100
16.740 0.830 0.850 16.753 0.100 0.097 0.099
20.910 0.740 0.740 20.913 0.100 0.091 0.096
25.080 0.680 0.670 25.077 0.098 0.088 0.092
29.230 0.620 0.610 29.240 0.096 0.086 0.091
33.395 0.580 0.570 33.397 0.094 0.084 0.089
37.560 0.540 0.530 37.560 0.091 0.082 0.087
41.715 0.500 0.500 41.720 0.090 0.081 0.086
45.890 0.470 0.470 45.887 0.088 0.079 0.084
50.040 0.440 0.440 50.050 0.087 0.078 0.083
54.215 0.420 0.420 54.210 0.085 0.077 0.081
58.365 0.400 0.400 58.373 0.084 0.076 0.080
62.540 0.380 0.380 62.537 0.083 0.075 0.079
66.695 0.360 0.360 66.700 0.082 0.074 0.079
70.850 0.340 0.350 70.867 0.081 0.074 0.078
75.035 0.330 0.330 75.027 0.081 0.073 0.077
79.190 0.320 0.320 79.187 0.079 0.073 0.076
83.360 0.310 0.310 83.350 0.079 0.072 0.076
87.510 0.300 0.300 87.510 0.079 0.071 0.075
91.665 0.290 0.290 91.677 0.078 0.071 0.075
95.835 0.280 0.280 95.837 0.077 0.071 0.074
99.995 0.270 0.270 100.000 0.077 0.070 0.074
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MPSTS5 Goriintir Viskozite [Pa s] MPST6 Goriintir Viskozite [Pa s]
Kesme Hizi 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.097 24.000 16.200 | 16.700 0.101 38.300 23.700
4.266 1.680 1.570 1.610 4.270 1.910 1.550
8.428 1.000 0.950 0.980 8.421 1.010 0.890
12.590 0.760 0.730 0.750 12.580 0.680 0.680
16.750 0.630 0.610 0.630 16.755 0.570 0.560
20.913 0.550 0.530 0.550 20.910 0.500 0.490
25.077 0.490 0.480 0.490 25.075 0.440 0.440
29.243 0.450 0.440 0.450 29.250 0.410 0.400
33.400 0.420 0.410 0.420 33.405 0.380 0.370
37.567 0.390 0.380 0.390 37.565 0.350 0.350
41.727 0.360 0.360 0.370 41.720 0.340 0.320
45.887 0.340 0.340 0.350 45.885 0.310 0.310
50.050 0.330 0.320 0.330 50.050 0.300 0.290
54.213 0.310 0.310 0.320 54.225 0.290 0.280
58.383 0.300 0.290 0.310 58.375 0.280 0.270
62.533 0.290 0.280 0.300 62.535 0.270 0.260
66.700 0.280 0.270 0.290 66.695 0.260 0.250
70.860 0.270 0.270 0.280 70.865 0.250 0.240
75.030 0.270 0.260 0.270 75.030 0.250 0.240
79.193 0.260 0.250 0.260 79.195 0.240 0.230
83.350 0.250 0.240 0.260 83.350 0.240 0.220
87.513 0.240 0.240 0.250 87.515 0.230 0.220
91.667 0.240 0.230 0.250 91.670 0.220 0.220
95.837 0.230 0.230 0.240 95.840 0.220 0.210
100.000 0.230 0.220 0.240 100.000 0.220 0.210
MPST7 Goriiniir Viskozite | MPSTS8 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hiz1 1 2 KesmeHiz1 1 2
[1/s] [1/s]
0.081 48.200 52.400 | 0.088 14.000 31.800
4.268 3.000 2.920 4.262 1.510 1.700
8.425 1.690 1.580 8.426 1.060 1.120
12.590 1.250 1.080 12.595 0.790 0.840
16.755 1.030 0.870 16.745 0.660 0.710
20.910 0.890 0.790 20.910 0.590 0.600
25.075 0.790 0.700 25.080 0.520 0.520
29.240 0.700 0.630 29.235 0.460 0.470
33.405 0.660 0.570 33.400 0.410 0.420
37.560 0.620 0.520 37.565 0.370 0.390
41.725 0.580 0.480 41.720 0.330 0.360
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45.885 0.550 0.450 45.890 0.310 0.330

50.045 0.510 0.420 50.050 0.290 0.310

54.220 0.480 0.390 54.210 0.270 0.290

58.375 0.450 0.380 58.385 0.260 0.280

62.540 0.420 0.360 62.535 0.250 0.270

66.700 0.390 0.340 66.700 0.240 0.250

70.865 0.370 0.330 70.865 0.230 0.240

75.015 0.350 0.320 75.020 0.220 0.240

79.190 0.340 0.310 79.185 0.220 0.230

83.355 0.330 0.290 83.355 0.210 0.220

87.500 0.310 0.290 87.515 0.210 0.210

91.665 0.300 0.280 91.675 0.200 0.210

95.835 0.300 0.270 95.835 0.200 0.200

99.990 0.290 0.270 99.995 0.190 0.200
MPST9 Goriiniir Viskozite | MPST10 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.099 7.470 8.280 0.094 30.400 15.900 15.500
4.264 1.190 1.300 4.264 1.540 1.190 1.210
8.429 0.870 0.950 8.426 0.910 0.710 0.760
12.590 0.730 0.790 12.590 0.750 0.570 0.620
16.740 0.640 0.690 16.755 0.630 0.500 0.550
20.920 0.580 0.630 20.910 0.590 0.450 0.480
25.075 0.540 0.580 25.070 0.520 0.420 0.430
29.235 0.500 0.540 29.245 0.480 0.370 0.380
33.405 0.470 0.510 33.395 0.440 0.340 0.350
37.565 0.450 0.490 37.560 0.400 0.320 0.320
41.720 0.430 0.470 41.725 0.370 0.300 0.310
45.890 0.410 0.450 45.895 0.340 0.280 0.290
50.050 0.400 0.430 50.050 0.320 0.270 0.270
54.225 0.390 0.420 54.220 0.300 0.250 0.260
58.365 0.370 0.410 58.380 0.290 0.240 0.250
62.530 0.370 0.400 62.535 0.280 0.240 0.240
66.695 0.360 0.390 66.695 0.270 0.230 0.230
70.860 0.350 0.380 70.865 0.260 0.220 0.230
75.020 0.340 0.380 75.030 0.250 0.210 0.220
79.195 0.330 0.370 79.180 0.240 0.210 0.210
83.345 0.330 0.360 83.345 0.240 0.200 0.210
87.505 0.320 0.350 87.515 0.230 0.200 0.200
91.670 0.320 0.350 91.670 0.220 0.190 0.200
95.835 0.310 0.340 95.835 0.220 0.190 0.190
99.995 0.310 0.340 99.995 0.210 0.190 0.190
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MPST11 Gortintir Viskozite | MPST12 Goriintir Viskozite [Pa s]

[Pa s]
Kesme Hizi 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.096 14.000 11.300 | 0.043 248.000 309.000 385.000
4.265 1.730 1.940 4.274 6.950 7.990 7.050
8.425 1.150 1.250 8.439 3.000 3.380 3.100
12.580 0.960 1.000 12.593 1.960 2.090 2.100
16.755 0.790 0.820 16.757 1.490 1.590 1.590
20.910 0.710 0.710 20.910 1.220 1.300 1.310
25.075 0.650 0.660 25.087 1.060 1.120 1.140
29.235 0.600 0.590 29.230 0.940 1.000 1.000
33.390 0.540 0.530 33.397 0.860 0.890 0.910
37.565 0.480 0.480 37.567 0.800 0.830 0.850
41.735 0.440 0.450 41.733 0.730 0.770 0.780
45.895 0.400 0.410 45.883 0.700 0.730 0.750
50.050 0.380 0.380 50.060 0.650 0.690 0.720
54.210 0.350 0.360 54.207 0.610 0.680 0.690
58.375 0.330 0.340 58.387 0.590 0.650 0.660
62.530 0.310 0.320 62.530 0.560 0.640 0.640
66.700 0.300 0.310 66.703 0.560 0.620 0.610
70.865 0.280 0.290 70.860 0.540 0.610 0.590
75.025 0.280 0.280 75.027 0.520 0.580 0.560
79.195 0.260 0.270 79.180 0.520 0.560 0.550
83.345 0.260 0.260 83.353 0.510 0.550 0.530
87.515 0.250 0.260 87.523 0.490 0.530 0.510
91.675 0.240 0.250 91.673 0.480 0.510 0.490
95.830 0.230 0.240 95.823 0.460 0.490 0.480
100.000 0.230 0.240 99.997 0.450 0.480 0.460
MPST13 Goriiniir Viskozite [Pa s] MPST14 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.099 2.660 12.500 | 4.380 0.098 32.900 35.200
4.262 0.650 0.800 0.760 4.265 1.950 2.090
8.425 0.490 0.550 0.560 8.428 1.130 1.170
12.587 0.410 0.470 0.470 12.580 0.840 0.860
16.753 0.370 0.400 0.410 16.750 0.690 0.720
20.907 0.340 0.360 0.380 20.915 0.600 0.620
25.070 0.320 0.330 0.350 25.075 0.540 0.560
29.237 0.300 0.300 0.320 29.230 0.490 0.510
33.400 0.280 0.280 0.300 33.400 0.450 0.470
37.563 0.270 0.270 0.280 37.560 0.420 0.440
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41.730 0.260 0.250 0.270 41.725 0.400 0.410
45.887 0.250 0.240 0.250 45.900 0.380 0.390
50.053 0.240 0.230 0.240 50.050 0.360 0.370
54.213 0.220 0.220 0.230 54.220 0.340 0.350
58.380 0.210 0.210 0.230 58.370 0.330 0.340
62.537 0.200 0.200 0.220 62.535 0.320 0.330
66.703 0.200 0.200 0.210 66.705 0.310 0.320
70.867 0.190 0.190 0.200 70.865 0.300 0.300
75.027 0.180 0.180 0.190 75.025 0.290 0.300
79.180 0.180 0.180 0.190 79.195 0.280 0.290
83.343 0.170 0.170 0.180 83.345 0.270 0.280
87.510 0.160 0.170 0.180 87.500 0.270 0.270
91.687 0.160 0.160 0.170 91.675 0.260 0.270
95.837 0.150 0.160 0.170 95.845 0.250 0.260
99.997 0.140 0.150 0.160 100.000 0.250 0.250
MPST15 Goriiniir Viskozite [Pa s] MPST16 Goriiniir Viskozite [Pa s]
Kesme Hizi[1/s] | 1 2 3 KesmeHizi [1/s] 1 2
0.100 2.180 | 2.590 3.260 | 0.100 21.800 | 35.500
4.263 0.550 | 0.600 0.630 | 4.261 1.570 | 2.200
8.425 0.420 | 0.450 0.480 | 8.423 1.040 | 1.410
12.577 0.370 | 0.390 0.410 | 12.590 0.800 | 0.990
16.753 0.330 | 0.340 0.370 | 16.750 0.670 | 0.800
20.917 0.300 | 0.320 0.330 | 20.920 0.570 | 0.690
25.073 0.280 | 0.290 0.310 | 25.080 0.490 | 0.590
29.233 0.260 | 0.280 0.290 | 29.240 0.440 | 0.510
33.400 0.250 | 0.260 0.270 | 33.400 0.390 | 0.460
37.567 0.240 | 0.250 0.260 | 37.565 0.350 | 0.420
41.723 0.230 | 0.240 0.250 | 41.720 0.320 | 0.390
45.893 0.220 | 0.230 0.240 | 45.885 0.300 | 0.370
50.043 0.210 | 0.220 0.230 | 50.050 0.280 | 0.350
54.217 0.210 | 0.220 0.230 | 54.215 0.270 ] 0.330
58.373 0.200 | 0.210 0.220 | 58.370 0.250 | 0.320
62.537 0.190 | 0.200 0.210 | 62.535 0.240 | 0.300
66.703 0.190 | 0.200 0.210 | 66.705 0.230 | 0.290
70.863 0.190 | 0.190 0.200 | 70.860 0.230 | 0.280
75.027 0.180 | 0.190 0.200 | 75.030 0.220 | 0.280
79.190 0.180 | 0.180 0.190 | 79.195 0.210 | 0.270
83.350 0.170 | 0.180 0.190 | 83.345 0.210 | 0.260
87.507 0.170 | 0.180 0.190 | 87.525 0.200 | 0.250
91.670 0.170 | 0.170 0.180 | 91.680 0.200 | 0.250
95.843 0.160 | 0.170 0.180 | 95.840 0.190 | 0.240
99.997 0.160 | 0.170 0.180 | 99.995 0.190 | 0.240
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MPST17 Goriintir Viskozite | MPST18 Goriintir Viskozite [Pa s]

[Pa s]
Kesme Hizi 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.092 22.100 19.60 0.099 40.700 46.100 37.200
4.258 2.390 2.460 4.267 2.700 2.740 2.690
8.429 1.510 1.530 8.426 1.460 1.480 1.490
12.595 1.180 1.160 12.583 1.030 1.040 1.070
16.750 1.070 1.010 16.753 0.810 0.830 0.850
20.905 0.970 0.950 20.910 0.690 0.710 0.730
25.070 0.860 0.850 25.073 0.610 0.630 0.640
29.230 0.780 0.760 29.240 0.550 0.570 0.590
33.395 0.710 0.690 33.397 0.510 0.530 0.540
37.555 0.660 0.640 37.560 0.470 0.490 0.500
41.730 0.620 0.600 41.720 0.440 0.460 0.470
45.885 0.590 0.560 45.883 0.410 0.430 0.440
50.050 0.560 0.530 50.047 0.390 0.410 0.420
54.215 0.540 0.510 54.213 0.370 0.390 0.400
58.375 0.520 0.490 58.377 0.360 0.380 0.390
62.550 0.500 0.470 62.540 0.340 0.360 0.370
66.695 0.480 0.450 66.700 0.330 0.350 0.360
70.875 0.470 0.440 70.863 0.320 0.340 0.340
75.030 0.460 0.420 75.027 0.310 0.330 0.330
79.195 0.440 0.410 79.187 0.300 0.320 0.320
83.350 0.430 0.400 83.347 0.290 0.310 0.310
87.505 0.420 0.390 87.510 0.290 0.300 0.310
91.670 0.420 0.380 91.673 0.280 0.290 0.300
95.855 0.410 0.370 95.840 0.270 0.290 0.290
100.000 0.400 0.370 100.000 0.270 0.280 0.290
MPST19 Goriiniir Viskozite [Pa s] MPST20 Goriiniir Viskozite [Pa s]
Kesme Hiz1 1 2 3 KesmeHiz1 | 1 2
[1/s] [1/s]
0.089 30.800 24.900 | 18.900 0.090 18.500 16.400
4.263 1.610 1.720 1.660 4.265 1.060 1.080
8.425 1.110 1.130 1.100 8.426 0.650 0.720
12.587 0.860 0.890 0.850 12.585 0.510 0.600
16.757 0.740 0.730 0.710 16.750 0.450 0.510
20.913 0.720 0.680 0.620 20.920 0.400 0.440
25.077 0.670 0.610 0.600 25.075 0.360 0.360
29.237 0.630 0.560 0.560 29.235 0.320 0.320
33.403 0.580 0.500 0.510 33.405 0.280 0.290
37.563 0.530 0.470 0.480 37.565 0.260 0.280
41.723 0.500 0.440 0.440 41.710 0.240 0.260
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45.883 0.470 0.430 0.420 45.890 0.230 0.250
50.050 0.440 0.400 0.400 50.050 0.220 0.240
54.217 0.430 0.380 0.370 54.210 0.210 0.230
58.373 0.400 0.370 0.370 58.370 0.210 0.230
62.533 0.390 0.350 0.350 62.540 0.200 0.220
66.700 0.370 0.340 0.330 66.700 0.200 0.210
70.863 0.360 0.330 0.320 70.860 0.190 0.210
75.030 0.350 0.320 0.310 75.030 0.190 0.200
79.187 0.340 0.310 0.300 79.185 0.190 0.200
83.353 0.330 0.300 0.290 83.350 0.180 0.200
87.510 0.320 0.300 0.280 87.505 0.180 0.190
91.677 0.310 0.290 0.270 91.675 0.180 0.190
95.840 0.310 0.290 0.270 95.835 0.170 0.180
99.997 0.300 0.280 0.270 99.995 0.170 0.180
MPST21 Goriiniir Viskozite | MPST22 Goriiniir Viskozite [Pa s]
[Pa s]
Kesme Hiz1 1 2 KesmeHizi 1 2
[1/s] [1/s]
0.077 106.000 | 76.90 0.100 1.060 1.390
4.271 3.460 3.650 4.263 0.310 0.330
8.432 1.820 1.840 8.423 0.240 0.260
12.585 1.240 1.310 12.590 0.210 0.230
16.755 0.980 1.060 16.750 0.200 0.210
20.915 0.830 0.910 20.910 0.190 0.200
25.065 0.730 0.800 25.080 0.170 0.190
29.240 0.650 0.730 29.235 0.170 0.180
33.410 0.600 0.660 33.400 0.160 0.170
37.565 0.550 0.600 37.560 0.160 0.170
41.730 0.510 0.570 41.725 0.150 0.160
45.900 0.470 0.520 45.885 0.150 0.160
50.055 0.430 0.480 50.050 0.140 0.160
54.215 0.400 0.450 54.210 0.140 0.150
58.375 0.380 0.420 58.375 0.140 0.150
62.540 0.360 0.400 62.545 0.130 0.150
66.700 0.340 0.380 66.700 0.130 0.140
70.860 0.320 0.360 70.865 0.130 0.140
75.020 0.310 0.350 75.025 0.130 0.140
79.195 0.300 0.330 79.190 0.130 0.140
83.355 0.290 0.320 83.350 0.120 0.140
87.515 0.280 0.310 87.510 0.120 0.130
91.675 0.270 0.300 91.675 0.120 0.130
95.840 0.260 0.290 95.835 0.120 0.130
99.995 0.250 0.280 100.000 0.120 0.130
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MPST23 Gortintir Viskozite | MPST24 Goriintir Viskozite [Pa s]
[Pa s]

Kesme Hizi 1 2 Kesme Hiz1 | 1 2 3
[1/s] [1/s]
0.092 72.100 41.800 | 0.092 37.800 39.900 35.200
4.266 3.100 3.040 4.265 2.150 2.310 2.190
8.428 1.750 1.790 8.425 1.170 1.230 1.200
12.590 1.330 1.260 12.587 0.850 0.870 0.850
16.745 1.070 1.050 16.753 0.680 0.680 0.680
20.905 0.930 0.900 20.917 0.580 0.580 0.590
25.070 0.810 0.760 25.077 0.520 0.520 0.520
29.240 0.750 0.690 29.240 0.470 0.470 0.470
33.395 0.690 0.630 33.400 0.430 0.430 0.440
37.560 0.630 0.580 37.560 0.400 0.400 0.410
41.730 0.580 0.540 41.730 0.380 0.370 0.380
45.890 0.530 0.500 45.890 0.360 0.350 0.360
50.060 0.500 0.460 50.053 0.340 0.330 0.340
54.215 0.470 0.440 54.210 0.320 0.320 0.320
58.380 0.450 0.410 58.377 0.310 0.300 0.310
62.540 0.420 0.390 62.537 0.290 0.290 0.300
66.700 0.400 0.380 66.700 0.280 0.280 0.290
70.870 0.380 0.360 70.860 0.270 0.270 0.280
75.020 0.370 0.340 75.023 0.260 0.260 0.270
79.195 0.350 0.330 79.187 0.260 0.250 0.260
83.350 0.340 0.320 83.350 0.250 0.250 0.250
87.510 0.330 0.310 87.513 0.240 0.240 0.240
91.670 0.310 0.300 91.673 0.240 0.230 0.240
95.835 0.300 0.290 95.840 0.230 0.230 0.230
100.000 0.300 0.280 99.993 0.230 0.220 0.230

MPST25 Goriiniir Viskozite MPST26 Goriiniir Viskozite [Pa s]

[Pa s]

Kesme Hiz1 1 2 KesmeHiz1 1 2

[1/s] [1/s]

0.087 113.000 120.00 0.094 10.100 13.700

4.282 4.840 4.500 4.260 1.340 1.450

8.427 2.310 2.300 8.425 0.980 1.050

12.590 1.520 1.540 12.590 0.780 0.880

16.755 1.140 1.200 16.750 0.670 0.770

20.905 0.930 1.000 20.920 0.600 0.670

25.065 0.800 0.850 25.070 0.590 0.610

29.235 0.710 0.750 29.240 0.550 0.560

33.385 0.630 0.680 33.400 0.500 0.510

37.555 0.560 0.600 37.565 0.460 0.470
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41.725 0.520 0.550 41.725 0.430 0.430

45.885 0.490 0.510 45.875 0.400 0.410

50.050 0.470 0.470 50.050 0.380 0.380

54.210 0.450 0.440 54.210 0.360 0.360

58.375 0.420 0.430 58.380 0.340 0.340

62.530 0.400 0.400 62.530 0.330 0.330

66.700 0.390 0.390 66.710 0.310 0.320

70.875 0.370 0.370 70.865 0.300 0.300

75.035 0.350 0.370 75.030 0.290 0.300

79.180 0.340 0.360 79.190 0.280 0.290

83.350 0.330 0.360 83.340 0.280 0.280

87.515 0.310 0.340 87.510 0.270 0.270

91.680 0.310 0.330 91.670 0.260 0.260

95.830 0.300 0.320 95.835 0.260 0.260

99.985 0.290 0.320 100.000 0.250 0.250
MPST27 Goriiniir MPST28 Goriiniir Viskozite [Pa s]

Viskozite [Pa
s

Kesme Hiz1 [1/s] 1 2 Kesme Hizi [1/s] | 1 2 3
0.091 29.300 | 4.760 | 0.092 25.400 28.700 29.700
4.262 1.270 | 0.900 | 4.266 1.860 1.790 1.740
8.425 0.880 | 0.680 | 8.427 1.000 0.960 0.960
12.590 0.730 | 0.560 | 12.590 0.720 0.690 0.700
16.750 0.640 | 0.500 | 16.750 0.590 0.560 0.570
20.915 0.570 | 0.460 | 20.920 0.510 0.480 0.500
25.065 0.540 | 0.440 | 25.077 0.460 0.430 0.440
29.240 0.490 | 0.430 | 29.233 0.420 0.390 0.400
33.405 0.450 | 0.390 | 33.403 0.390 0.360 0.370
37.570 0.420 | 0.360 | 37.567 0.360 0.340 0.350
41.725 0.390 | 0.340 | 41.723 0.350 0.320 0.330
45.890 0.370 | 0.320 | 45.897 0.330 0.300 0.310
50.055 0.350 | 0.300 | 50.047 0.310 0.290 0.300
54.200 0.330 | 0.290 | 54.217 0.300 0.270 0.280
58.375 0.320 | 0.270 | 58.377 0.290 0.260 0.270
62.535 0.310 | 0.260 | 62.540 0.280 0.250 0.260
66.705 0.300 | 0.250 | 66.700 0.270 0.250 0.250
70.870 0.290 | 0.240 | 70.860 0.260 0.240 0.250
75.035 0.280 | 0.240 | 75.030 0.250 0.230 0.240
79.195 0.270 | 0.230 | 79.180 0.250 0.220 0.230
83.350 0.260 | 0.220 | 83.353 0.240 0.220 0.230
87.520 0.260 | 0.220 | 87.520 0.230 0.210 0.220
91.670 0.250 | 0.210 | 91.670 0.230 0.210 0.220
95.835 0.250 | 0.210 | 95.840 0.230 0.200 0.210
100.000 0.240 | 0.200 | 99.993 0.220 0.200 0.210
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MPST?29 Goriintir Viskozite | MPST30 Goriintir Viskozite [Pa s]
[Pa s]

Kesme Hizi 1 2 Kesme Hizi 1 2 3
[1/s] [1/s]
0.096 5.940 7.460 0.091 41.500 35.900 35.200
4.261 0.660 0.700 4.270 2.180 2.630 2.640
8.424 0.430 0.470 8.430 1.190 1.460 1.490
12.590 0.350 0.380 12.587 0.870 1.040 1.070
16.750 0.310 0.330 16.750 0.690 0.820 0.860
20.910 0.290 0.300 20.913 0.580 0.700 0.730
25.075 0.260 0.270 25.077 0.510 0.610 0.650
29.240 0.240 0.250 29.240 0.450 0.550 0.580
33.395 0.220 0.230 33.397 0.410 0.500 0.530
37.555 0.210 0.220 37.563 0.380 0.470 0.500
41.720 0.200 0.210 41.723 0.350 0.440 0.460
45.890 0.190 0.200 45.890 0.330 0.410 0.440
50.050 0.190 0.190 50.050 0.310 0.390 0.410
54.210 0.180 0.190 54.210 0.300 0.370 0.400
58.380 0.180 0.180 58.377 0.280 0.350 0.380
62.540 0.170 0.180 62.527 0.270 0.340 0.360
66.695 0.170 0.170 66.700 0.260 0.330 0.350
70.855 0.160 0.170 70.867 0.250 0.320 0.340
75.030 0.160 0.170 75.023 0.240 0.310 0.330
79.190 0.160 0.160 79.197 0.240 0.300 0.320
83.350 0.160 0.160 83.343 0.230 0.290 0.310
87.510 0.150 0.150 87.513 0.220 0.280 0.300
91.675 0.150 0.150 91.670 0.220 0.280 0.290
95.845 0.150 0.150 95.837 0.210 0.270 0.290
100.000 0.150 0.150 100.000 0.210 0.260 0.280

MPST31 Goriiniir Viskozite [Pa s]

Kesme Hizi 1 2 3

[1/s]

0.100 1.710 2.300 2.100

4.263 0.460 0.480 0.510

8.426 0.350 0.360 0.390

12.587 0.300 0.320 0.330

16.750 0.280 0.280 0.300

20.917 0.260 0.260 0.270

25.073 0.240 0.240 0.260

29.240 0.230 0.230 0.240

33.403 0.220 0.220 0.230

37.563 0.210 0.210 0.220

41.730 0.200 0.200 0.210




Ek-3 Salep orneklerin ait kivam katsayisi ve akis davrams indeksi degerlerine ait ham

veriler

45.890 0.190 0.200 0.200
50.053 0.190 0.190 0.200
54.213 0.180 0.180 0.190
58.373 0.180 0.180 0.180
62.537 0.170 0.170 0.180
66.693 0.170 0.170 0.180
70.857 0.160 0.160 0.170
75.023 0.160 0.160 0.170
79.183 0.150 0.160 0.160
83.350 0.150 0.150 0.160
87.510 0.150 0.150 0.160
91.670 0.150 0.150 0.150
95.830 0.140 0.140 0.150
99.997 0.140 0.140 0.150

MS K n r N5

1 0.315 0.684 0.999 0.093
1 0.375 0.700 0.998 0.120
1 0.338 0.717 0.999 0.110
2 0.334 0.707 0.999 0.110
2 0.321 0.722 0.999 0.110
3 1.025 0.455 0.999 0.120
3 1.108 0.444 0.999 0.130
3 1.203 0.437 0.999 0.130
4 0.472 0.663 0.999 0.130
4 0.507 0.645 0.999 0.130
5 1.276 0.422 0.999 0.130
5 1.279 0.438 0.999 0.140
5 1.272 0.442 0.999 0.140
6 1.241 0.435 0.999 0.140
6 1.135 0.429 0.999 0.120
6 1.216 0.416 0.999 0.120
7 1.063 0.463 0.999 0.130
7 1.092 0.459 0.999 0.130
7 1.069 0.458 0.999 0.130
8 0.305 0.701 0.999 0.096
8 0.283 0.705 0.999 0.091
8 0.263 0.728 0.999 0.091
9 1.250 0.434 0.999 0.140
9 1.119 0.454 0.999 0.130
9 1.398 0.416 0.999 0.140
10 0.884 0.488 0.999 0.120
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10 0.868 0.480 0.999 0.110
11 0.350 0.689 0.999 0.100
11 0.361 0.692 0.999 0.110
12 1.014 0.422 0.999 0.110
12 1.047 0.447 0.999 0.120
12 1.047 0.440 0.999 0.120
13 0.578 0.585 0.996 0.120
13 0.588 0.585 0.997 0.120
14 1.566 0.406 0.999 0.150
14 1.560 0.397 0.999 0.150
14 1.555 0.407 0.999 0.150
15 0.388 0.679 0.999 0.110
15 0.381 0.676 0.999 0.110
16 0.238 0.753 0.999 0.092
16 0.258 0.718 0.999 0.086
16 0.214 0.760 0.999 0.085
17 0.263 0.732 0.999 0.093
17 0.256 0.729 0.999 0.089
18 2.063 0.309 0.998 0.140
18 2.156 0.332 0.998 0.160
18 2.004 0.346 0.997 0.150
19 0.166 0.767 0.999 0.067
19 0.159 0.800 0.999 0.073
19 0.160 0.784 0.999 0.069
20 0.798 0.502 0.999 0.110
20 0.774 0.492 0.999 0.110
21 1.034 0.454 0.999 0.120
21 1.132 0.458 0.999 0.140
21 1.100 0.461 0.999 0.130
22 0.179 0.751 0.999 0.069
22 0.154 0.788 0.999 0.067
22 0.189 0.776 0.999 0.078
23 0.161 0.753 0.999 0.062
23 0.197 0.729 0.999 0.069
23 0.179 0.737 0.999 0.064
24 1.723 0.334 0.999 0.130
24 1.739 0.336 0.998 0.130
24 1.858 0.374 0.999 0.160
25 1.296 0.391 0.999 0.120
25 1.174 0.403 0.999 0.110
25 1.237 0.418 0.999 0.130
26 0.247 0.743 0.999 0.091
26 0.277 0.719 0.999 0.093
26 0.265 0.724 0.999 0.091
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27 0.163 0.792 0.999 0.073
27 0.161 0.802 0.999 0.074
28 1.154 0.423 0.999 0.120
28 1.162 0.419 0.999 0.120
28 1.180 0.438 0.999 0.130
29 0.840 0.498 0.999 0.120
29 0.900 0.465 0.999 0.110
30 1.010 0.463 0.999 0.120
30 0.962 0.470 0.999 0.120
30 1.048 0.458 0.999 0.130
31 0.228 0.680 0.999 0.066
31 0.229 0.675 0.999 0.065
MST K n r Nsg

1 1.796 0.524 0.999 0.280
1 1.870 0.526 0.999 0.290
1 1.707 0.540 0.999 0.280
2 1.171 0.549 0.999 0.200
2 1.153 0.571 0.999 0.220
3 3.921 0.338 0.994 0.290
3 3.947 0.344 0.99 0.300
4 1.721 0.513 0.999 0.260
4 1.681 0.514 0.998 0.260
4 1.770 0.516 0.999 0.270
5 2.726 0.418 0.996 0.270
5 2.801 0.434 0.996 0.300
5 2.776 0.419 0.996 0.280
6 3.362 0.358 0.993 0.270
6 3.165 0.393 0.994 0.290
7 5.096 0.322 0.995 0.350
7 5.021 0.309 0.996 0.330
7 5.162 0.301 0.997 0.340
8 2.284 0.391 0.994 0.210
8 2.828 0.379 0.996 0.250
9 3.919 0.376 0.995 0.330
9 3.771 0.374 0.996 0.320
9 3.954 0.381 0.996 0.340
10 9.819 0.176 0.978 0.390
10 8.875 0.164 0.977 0.330
11 2.382 0.439 0.997 0.270
11 2.233 0.451 0.998 0.260
12 9.274 0.196 0.994 0.400
12 9.343 0.202 0.994 0.410
12 9.544 0.216 0.989 0.440
13 1.850 0.464 0.995 0.240
13 1.886 0.451 0.996 0.230
14 3.352 0.389 0.994 0.300
14 3.154 0.406 0.996 0.300
15 1.671 0.487 0.999 0.230
15 1.614 0.493 0.998 0.230
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16 3.629 0.410 0.997 0.360
16 3.410 0.417 0.997 0.350
16 3.291 0.416 0.996 0.340
17 3.952 0.355 0.994 0.320
17 4.195 0.328 0.989 0.290
18 2.924 0.381 0.974 0.250
18 3.017 0.338 0.997 0.230
19 1.043 0.596 0.998 0.210
19 1.081 0.582 0.998 0.210
20 10.050 0.201 0.992 0.450
20 10.030 0.189 0.991 0.420
21 8.613 0.245 0.996 0.450
21 7.612 0.285 0.996 0.450
22 0.653 0.591 0.999 0.130
22 0.658 0.602 0.999 0.140
23 7.025 0.248 0.984 0.350
23 6.829 0.253 0.990 0.360
24 5.933 0.275 0.994 0.340
24 5.593 0.289 0.989 0.340
25 6.285 0.278 0.998 0.380
25 6.773 0.256 0.996 0.370
26 1.701 0.535 0.999 0.270
26 1.823 0.504 0.998 0.260
27 4.883 0.323 0.985 0.350
27 4.483 0.319 0.990 0.310
28 8.080 0.295 0.996 0.500
28 7.941 0.299 0.995 0.500
28 7.740 0.295 0.996 0.480
29 7.980 0.207 0.997 0.360
29 7.465 0.229 0.997 0.370
30 1.514 0.537 0.999 0.250
30 1.597 0.537 0.999 0.270
30 1.280 0.543 0.999 0.210
31 1.291 0.545 0.999 0.220
31 1.005 0.526 0.999 0.160
31 1.048 0.583 0.999 0.210
MMS K n r Nsg

1 0.716 0.643 0.999 0.180
1 0.706 0.634 0.999 0.170
1 0.675 0.645 0.999 0.170
2 0.689 0.643 0.997 0.180
2 0.587 0.654 0.999 0.150
3 1.638 0.427 0.999 0.170
3 1.669 0.421 0.999 0.170
3 1.641 0.399 0.999 0.160
4 1.166 0.540 0.997 0.200
4 1.072 0.572 0.998 0.200
4 1.127 0.570 0.997 0.210
5 1.697 0.429 0.999 0.180
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5 1.638 0.437 0.999 0.180
5 1.710 0.428 0.999 0.180
6 1.701 0.411 0.999 0.170
6 1.691 0.432 0.999 0.180
7 1.832 0.426 0.999 0.200
7 1.771 0.424 0.999 0.190
8 0.549 0.664 0.999 0.150
8 0.576 0.638 0.999 0.140
9 1.818 0.390 0.999 0.170
9 1.957 0.411 0.999 0.200
10 1.380 0.458 0.999 0.170
10 1.408 0.444 0.999 0.160
10 1.391 0.455 0.999 0.170
11 0.599 0.639 0.998 0.150
11 0.563 0.669 0.999 0.160
11 0.622 0.640 0.999 0.150
12 1.758 0.429 0.999 0.190
12 1.782 0.426 0.999 0.190
12 1.744 0.412 0.999 0.170
13 1.222 0.501 0.992 0.180
13 1.210 0.497 0.993 0.180
13 1.322 0.492 0.993 0.190
14 2.112 0.392 0.998 0.200
14 2.180 0.398 0.999 0.210
14 2.456 0.335 0.997 0.180
15 0.661 0.639 0.999 0.160
15 0.709 0.618 0.999 0.160
16 0.622 0.653 0.999 0.160
16 0.556 0.663 0.999 0.150
17 0.787 0.615 0.999 0.180
17 0.761 0.643 0.999 0.190
18 2.977 0.316 0.998 0.200
18 3.008 0.326 0.998 0.210
18 2.793 0.334 0.998 0.200
19 0.495 0.670 1 0.140
19 0.441 0.693 0.999 0.130
20 1.849 0.430 0.999 0.200
20 1.862 0.425 0.999 0.200
20 1.887 0.435 0.999 0.210
21 1.324 0.443 0.999 0.150
21 1.425 0.469 0.999 0.180
21 1.345 0.472 0.999 0.170
22 0.556 0.628 0.999 0.130
22 0.565 0.645 0.999 0.140
22 0.545 0.663 0.999 0.150
23 0.608 0.631 0.999 0.150
23 0.623 0.625 0.999 0.150
24 2.398 0.362 0.999 0.200
24 2.496 0.352 0.999 0.200
24 2.489 0.352 0.999 0.200
25 2.723 0.353 0.999 0.220
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25 2.549 0.361 0.999 0.210
26 0.376 0.707 0.999 0.120
26 0.401 0.700 0.999 0.130
27 0.347 0.753 0.999 0.130
27 0.278 0.780 1 0.120
27 0.307 0.758 1 0.120
28 2.320 0.387 0.999 0.210
28 2.426 0.379 0.999 0.210
28 2.385 0.381 0.999 0.210
29 1.282 0.483 0.999 0.170
29 1.342 0.480 0.999 0.180
29 1.343 0.480 0.999 0.180
30 1.539 0.459 0.999 0.190
30 1.501 0.458 0.999 0.180
31 0.619 0.632 0.999 0.150
31 0.689 0.615 0.998 0.160
31 0.691 0.612 0.999 0.150
MMST |K n r nNso

1 3.040 0.467 0.999 0.38
1 3.089 0.472 0.999 0.39
2 1.552 0.539 0.999 0.26
2 1.614 0.527 1 0.25
2 1.543 0.536 0.999 0.25
3 4.358 0.348 0.996 0.33
3 4.698 0.360 0.993 0.37
4 4.743 0.373 0.999 0.41
4 4.501 0.376 0.999 0.4

4 4.377 0.386 0.999 0.4

5 7.022 0.310 0.997 0.47
5 6.981 0.312 0.997 0.47
6 3.835 0.372 0.996 0.32
6 3.851 0.376 0.995 0.33
6 3.777 0.368 0.996 0.31
7 7.798 0.239 0.977 0.4

7 8.491 0.221 0.990 0.41
8 4.323 0.350 0.998 0.34
8 4.384 0.357 0.999 0.35
9 3918 0.373 0.998 0.34
9 3.737 0.381 0.997 0.33
9 3.881 0.374 0.998 0.33
10 7.206 0.253 0.983 0.38
10 7.305 0.271 0.996 0.43
11 5.371 0.334 0.996 0.4
11 5.214 0.338 0.998 0.4
11 5.407 0.323 0.994 0.4
12 4.771 0.286 0.995 0.28
12 4.382 0.328 0.997 0.31
12 4.455 0.312 0.998 0.3
13 4.474 0.354 0.997 0.36
13 4.563 0.351 0.996 0.36
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13 4.290 0.352 0.997 0.35
14 5.791 0.297 0.987 0.36
14 5.972 0.305 0.988 0.39
14 5.665 0.309 0.993 0.37
15 2.258 0.454 0.998 0.27
15 2.294 0.459 0.999 0.28
15 2.281 0.470 0.999 0.29
16 2.704 0.455 0.998 0.32
16 2.667 0.422 0.998 0.27
16 2.944 0.431 0.999 0.32
17 4914 0.344 0.997 0.37
17 5.095 0.346 0.993 0.38
18 11.770 0.216 0.991 0.53
18 11.160 0.224 0.99 0.53
18 10.910 0.232 0.991 0.53
19 4.696 0.421 0.998 0.48
19 4.760 0.400 0.999 0.46
19 4.406 0.421 0.997 0.47
20 9.352 0.206 0.990 0.41
20 9.315 0.216 0.989 0.42
21 8.545 0.230 0.997 0.43
21 8.274 0.258 0.997 0.46
21 8.101 0.214 0.994 0.37
22 1.898 0.527 0.999 0.3

22 1.858 0.543 0.999 0.31
22 2.023 0.509 0.999 0.29
23 5.607 0.335 0.998 0.42
23 5.781 0.332 0.998 0.42
24 7.513 0.255 0.990 0.4

24 7.117 0.269 0.992 0.4

25 5.777 0.303 0.998 0.38
25 5.326 0.305 0.997 0.35
26 3.060 0.435 0.998 0.33
26 3.386 0.429 0.998 0.36
27 3.876 0.374 0.997 0.33
27 4.033 0.376 0.996 0.34
28 4.460 0.299 0.994 0.28
28 4.204 0.343 0.996 0.32
29 4910 0.342 0.995 0.36
29 5.122 0.322 0.995 0.35
30 6.156 0.308 0.999 0.41
30 6.106 0.324 0.999 0.43
31 1.865 0.480 0.999 0.25
31 1.991 0.468 0.998 0.26
31 1.805 0.487 0.998 0.25
PS K n r ns

1 1.428 0.531 0.999 0.23
1 1.560 0.509 0.999 0.23
2 1.180 0.496 0.999 0.16
2 1.159 0.527 0.999 0.18
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2 1.220 0.492 0.999 0.17
3 1.799 0.418 0.998 0.18
3 1.827 0.418 0.998 0.18
3 1.859 0.419 0.998 0.19
4 1.781 0.470 0.999 0.22
4 1.770 0.460 0.999 0.21
4 1.745 0.457 0.999 0.21
5 2.212 0.384 0.999 0.2
5 2.247 0.397 0.999 0.21
6 2.162 0.404 0.998 0.21
6 1.974 0.422 0.998 0.2
6 2.091 0.419 0.998 0.21
7 1.709 0.440 0.999 0.19
7 1.766 0.433 0.999 0.19
8 1.294 0.483 0.999 0.17
8 1.309 0.478 0.999 0.17
8 1.210 0.495 0.999 0.17
9 2.548 0.386 0.998 0.23
9 2.456 0.385 0.999 0.22
10 1.808 0.438 0.998 0.2
10 1.851 0.427 0.998 0.19
11 1.813 0.428 0.999 0.19
11 1.858 0.433 0.999 0.2
11 1.821 0.446 0.999 0.21
12 1.929 0.444 0.998 0.21
12 1.814 0.444 0.998 0.2
13 2.677 0.414 0.998 0.27
13 2.507 0.413 0.999 0.25
13 2.572 0.406 0.999 0.25
14 2.934 0.380 0.998 0.26
14 2.790 0.390 0.998 0.25
14 2.634 0.389 0.998 0.24
15 1.616 0.465 0.999 0.2
15 1.661 0.469 0.999 0.21
15 1.535 0.449 0.999 0.18
16 0.956 0.535 0.999 0.16
16 0.960 0.537 0.999 0.16
16 0.989 0.521 0.999 0.15
17 1.251 0.501 0.999 0.18
17 1.299 0.495 0.999 0.18
18 3.047 0.315 0.997 0.21
18 3.346 0.306 0.998 0.22
18 3.148 0.338 0.996 0.23
19 0.490 0.560 0.999 0.0879
19 0.480 0.545 0.998 0.083
20 2.126 0.443 0.998 0.24
20 2.155 0.428 0.999 0.23
21 1.722 0.454 0.999 0.2
21 1.669 0.456 0.999 0.2
21 1.643 0.448 0.999 0.19
22 0.955 0.530 0.999 0.15
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22 0.943 0.530 1 0.15
23 1.958 0.492 0.999 0.27
23 2.107 0.442 0.999 0.24
24 2.510 0.364 0.998 0.2

24 2.557 0.359 0.998 0.21
24 2.612 0.344 0.999 0.2

25 2.089 0.384 0.998 0.18
25 1.875 0.392 0.999 0.17
25 1.903 0.396 0.998 0.18
26 1.164 0.527 0.999 0.18
26 1.124 0.505 0.999 0.16
26 1.124 0.527 0.999 0.18
27 0.711 0.570 1 0.13
27 0.684 0.574 1 0.13
28 2.511 0.351 0.998 0.2

28 2.256 0.408 0.998 0.22
28 2.329 0.385 0.998 0.21
29 1.621 0.470 0.998 0.2

29 1.649 0.466 0.998 0.2

30 1.369 0.442 0.999 0.15
30 1.461 0.449 0.999 0.17
31 1.744 0.440 0.999 0.2

31 1.682 0.460 0.999 0.2

31 1.758 0.431 0.999 0.19
PST K n r Nso

1 2.462 0.495 0.999 0.34
1 2.303 0.493 0.999 0.31
1 2.351 0.482 0.999 0.31
2 2.113 0.471 0.999 0.26
2 1.849 0.523 0.999 0.29
2 1.909 0.499 0.999 0.27
3 5.749 0.306 0.991 0.36
3 6.021 0.302 0.991 0.38
4 2.729 0.420 0.999 0.28
4 2.872 0.450 0.999 0.33
5 3.605 0.396 0.993 0.33
5 3.783 0.413 0.996 0.37
5 3.730 0.399 0.996 0.35
6 2.652 0.409 0.996 0.26
6 2.495 0.421 0.996 0.25
6 2.880 0.411 0.995 0.28
7 3.111 0.390 0.996 0.28
7 3.100 0.375 0.996 0.26
7 3.289 0.385 0.994 0.29
8 3.080 0.382 0.996 0.27
8 3.050 0.393 0.996 0.27
9 2.462 0.434 0.998 0.26
9 2.239 0.450 0.998 0.26
10 3.309 0.410 0.994 0.32
10 3.468 0.412 0.993 0.34
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11 4.594 0.350 0.995 0.35
11 4.989 0.327 0.994 0.35
11 4.056 0.386 0.997 0.36
12 3.625 0.384 0.996 0.32
12 3.964 0.363 0.995 0.32
13 3.657 0.397 0.999 0.35
13 3.663 0.348 0.996 0.29
13 3.738 0.389 0.999 0.34
14 3.128 0.415 0.998 0.31
14 3.131 0.418 0.998 0.32
14 2.899 0.410 0.999 0.29
15 2.296 0.477 0.999 0.29
15 2.115 0.483 0.999 0.28
15 2.341 0.460 0.999 0.28
16 2.785 0.452 0.998 0.32
16 2.905 0.429 0.998 0.31
17 3.015 0.409 0.997 0.29
17 3.111 0.372 0.993 0.26
18 6.170 0.317 0.997 0.43
18 6.637 0.327 0.994 0.47
18 6.122 0.329 0.997 0.44
19 7.033 0.180 0.962 0.3

19 7.387 0.183 0.997 0.3

20 3.288 0.392 0.995 0.3

20 3.003 0.403 0.996 0.28
21 4.365 0.387 0.995 0.39
21 4.223 0.390 0.996 0.38
21 4.934 0.338 0.991 0.36
22 1.694 0.437 0.999 0.19
22 1.674 0.428 0.999 0.18
23 4.253 0.385 0.997 0.37
23 4.264 0.360 0.997 0.34
24 3.516 0.384 0.398 0.31
24 3.487 0.382 0.998 0.31
24 3.292 0.391 0.996 0.3

25 10.230 0.196 0.979 0.42
25 9.849 0.220 0.978 0.45
26 3.358 0.419 0.999 0.34
26 3.741 0.384 0.997 0.33
27 4.053 0.382 0.982 0.35
27 3.136 0.389 0.995 0.28
28 2.872 0.423 0.998 0.3

28 2.764 0.420 0.998 0.28
29 3411 0.380 0.994 0.29
29 3.495 0.379 0.995 0.3

30 2.668 0.420 0.996 0.27
30 2.674 0.422 0.997 0.27
30 2.450 0.439 0.997 0.27
31 1.883 0.457 0.999 0.23
31 1.649 0.477 0.999 0.21
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MPS K n r Nsg

1 0.330 0.707 0.999 0.110
1 0.347 0.710 0.999 0.110
1 0.343 0.716 0.999 0.110
2 0.239 0.731 0.999 0.084
2 0.230 0.760 0.999 0.091
3 0.676 0.538 0.999 0.110
3 0.754 0.508 0.999 0.110
4 0.613 0.613 0.998 0.140
4 0.655 0.591 0.997 0.130
5 0.949 0.505 0.999 0.140
5 0.895 0.511 0.999 0.130
6 0.697 0.517 0.998 0.100
6 0.703 0.536 0.999 0.110
6 0.684 0.534 0.999 0.110
7 1.167 0.499 0.999 0.160
7 1.178 0.498 0.999 0.170
7 1.261 0.491 1 0.170
8 0.402 0.672 0.999 0.110
8 0.400 0.688 0.999 0.120
9 0.937 0.509 0.999 0.140
9 0.925 0.514 0.999 0.140
10 0.749 0.538 0.999 0.120
10 0.704 0.543 0.999 0.120
11 0.323 0.688 0.999 0.096
11 0.307 0.697 0.999 0.094
12 0.642 0.551 0.999 0.110
12 0.682 0.528 0.999 0.110
13 0.378 0.661 0.998 0.100
13 0.395 0.646 0.998 0.100
14 1.074 0.505 0.999 0.150
14 1.081 0.489 0.999 0.150
15 0.457 0.661 0.999 0.120
15 0.419 0.676 0.999 0.120
15 0.436 0.663 0.999 0.120
16 0.234 0.772 0.999 0.097
16 0.226 0.757 0.999 0.089
17 0.336 0.707 0.999 0.110
17 0.314 0.726 1.000 0.112
18 2.608 0.363 0.997 0.210
18 2.588 0.369 0.997 0.210
18 2.537 0.359 0.998 0.200
19 0.096 0.857 1 0.055
19 0.089 0.849 0.999 0.049
20 0.574 0.568 1 0.110
20 0.559 0.552 0.999 0.097
20 0.560 0.578 0.999 0.110
21 1.776 0.479 0.999 0.230
21 1.734 0.478 0.999 0.220
21 1.732 0.473 0.999 0.220
22 0.129 0.811 1 0.061
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22 0.124 0.799 1 0.056
23 0.235 0.748 0.999 0.088
23 0.221 0.740 0.999 0.081
23 0.242 0.736 0.999 0.087
24 1.324 0.407 0.999 0.130
24 1.295 0.444 0.999 0.150
25 0.780 0.512 0.999 0.110
25 0.727 0.510 0.999 0.110
25 0.744 0.527 0.999 0.120
26 0.217 0.772 0.999 0.090
26 0.214 0.772 0.999 0.088
26 0.210 0.788 0.999 0.092
27 0.144 0.793 0.999 0.064
27 0.147 0.797 0.999 0.067
28 0.958 0.481 0.999 0.120
28 0.921 0.488 0.999 0.120
29 0.630 0.560 1 0.110
29 0.607 0.563 0.999 0.110
30 1.004 0.504 0.999 0.140
30 1.019 0.494 0.999 0.140
31 0.113 0.783 0.999 0.049
31 0.105 0.781 0.993 0.043
MPST K n r n50
1 1.521 0.565 1 0.28
1 1.765 0.532 0.999 0.28
1 1.679 0.547 0.999 0.28
2 0.834 0.652 0.999 0.21
2 0.763 0.664 0.999 0.21
3 6.606 0.306 0.970 0.44
3 5.749 0.340 0.996 0.44
4 0.173 0.823 0.999 0.086
4 0.153 0.830 0.999 0.078
4 0.161 0.830 0.999 0.082
5 3.287 0.416 0.996 0.33
5 3.076 0.426 0.998 0.32
5 2.997 0.444 0.997 0.33
6 3.178 0.407 0.981 0.3

6 2.928 0.418 0.995 0.29
7 8.418 0.270 0.992 0.51
7 7.181 0.278 0.994 0.42
8 4.558 0.305 0.991 0.29
8 5.056 0.291 0.998 0.31
9 1.981 0.593 0.999 0.4

9 2.094 0.602 0.999 0.43
10 2.473 0.434 0.998 0.27
10 2.710 0.420 0.998 0.27
11 5.673 0.304 0.988 0.38
11 5.780 0.306 0.993 0.38
12 14.260 0.230 0.896 0.65
12 15.660 0.226 0.879 0.69
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12 15.490 0.225 0.926 0.72
13 1.795 0.466 0.989 0.24
13 1.877 0.460 0.998 0.23
13 1.851 0.477 0.998 0.24
14 3.831 0.400 0.994 0.36
14 4.075 0.392 0.993 0.37
15 1.005 0.603 1 0.21
15 1.098 0.592 1 0.22
15 1.151 0.592 1 0.23
16 4.607 0.296 0.994 0.28
16 5.533 0.305 0.987 0.35
17 4.877 0.453 0.998 0.56
17 5.473 0.408 0.998 0.53
18 5.505 0.333 0.986 0.39
18 5.469 0.347 0.987 0.41
18 5.364 0.356 0.991 0.42
19 3.948 0.440 0.996 0.44
19 3.652 0.438 0.998 0.4

19 3.917 0.413 0.998 0.4

20 1.942 0.461 0.991 0.22
20 2.101 0.460 0.991 0.24
21 10.480 0.185 0.986 0.43
21 9.907 0.225 0.993 0.48
22 0.447 0.709 1 0.14
22 0.456 0.725 1 0.16
23 9.247 0.253 0.994 0.5

23 8.487 0.258 0.998 0.46
24 4.538 0.341 0.991 0.34
24 4.757 0.326 0.987 0.34
24 4.552 0.341 0.992 0.34
25 13.410 0.152 0.922 0.47
25 12.080 0.190 0.949 0.47
26 3.600 0.422 0.996 0.38
26 4.222 0.386 0.997 0.38
27 3.086 0.444 0.997 0.35
27 2.351 0.470 0.996 0.3

28 3.176 0.414 0.991 0.31
28 3.248 0.387 0.990 0.29
28 3.201 0.399 0.991 0.3

29 0.961 0.587 0.997 0.19
29 1.148 0.550 0.998 0.19
30 5.044 0.298 0.988 0.31
30 5.536 0.330 0.99 0.39
30 5.514 0.345 0.992 0.41
31 0.853 0.609 0.999 0.19
31 0.846 0.614 0.999 0.19
31 0.900 0.610 1 0.2
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